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SUMMARY

The Nevada National Security Site (NNSS) Demonstration Reactor
Siting and Capabilities Study identifies siting opportunities supporting the
demonstration of advanced and emerging reactor designs and operations
that optimizes these activities within the NNSS physical, operational, and
regulatory footprint considering relevant evaluation factors to ensure the
designated site locations provide the necessary defense-in-depth for safe
and secure sustained operations. The study’s key aspects include the
derivation and associated weighting of evaluation factors, identification of
candidate locations, evaluation of locations relative to the evaluation
factors, and ultimately the determination of siting opportunities with their
associated advantages and limitations.

Mission Support and Test Services LLC (MSTS), which serves as the
NNSS Management and Operating (M&QO) Contractor for NNSS Prime
Contract DE-NA0003624, has been tasked and funded through the
Department of Energy Office of Nuclear Energy (DOE-NE) to complete the
NNSS Demonstration Reactor Siting and Capabilities Study. The study
identifies locations within the NNSS that may be suitable for advanced
reactor demonstrations, advanced reactor fuel fabrication, or other

experimental support for advanced reactor demonstrations.
DOE/NV/03624--1067
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1. RESULTS SUMMARY

1.1 Mission Need

A capability gap exists for industrial partners who are designing and collaborating on
advanced reactor technologies because they lack the ability to harness the Department of
Energy’s (DOE) world-class capabilities to bridge the gap between research, development, and
the energy marketplace to help convert advanced nuclear concepts into commercial applications.
This study attempts to address this capability gap by identifying potentially suitable advanced
reactor testbed locations and capabilities within the Nevada National Security Site (NNSS) to
provide a possible testbed for industry to build and demonstrate advanced reactor technologies.
Supporting the development of advanced nuclear energy (NE) in this manner will allow the
National Reactor Innovation Center (NRIC) on the Department of Energy Office of Nuclear
Energy’s (DOE-NE) behalf to attain the goal of demonstrating advanced reactors by the end of
2025 and converting the most promising nuclear concepts into commercial applications by 2030.

1.2 Approach

This study conducts and documents an evaluation of potential demonstration reactor siting
locations within the NNSS in a structured feasibility study to determine the preferred siting
locations and other unique NNSS capabilities supporting the development of these emerging
technologies. A multi-disciplinary integrated project team (IPT) held structured workshops to
perform an analysis of alternatives (AOA) of potential siting locations following the applicable
AOA best practices. The use of the NNSS Geographic Information System (GIS) capability was
heavily leveraged to determine viable siting locations. The NNSS GIS provides various site maps
associated with siting related evaluation factors that can be layered on top of one another to
determine optimal siting locations. This tool was used first to exclude locations that did not meet
“must” evaluation factor criteria (e.g., lack of preexisting radiological contamination) and
subsequently to evaluate preferences or “wants” type of evaluation factors (e.g., proximity to
required power supply) to provide a relative “heat” map of the more optimal siting locations. The
key milestones in the application of this process included the following steps.

e Identify siting evaluation factors
e  Weight evaluation factors

e |dentify candidate siting locations using GIS mapping

o Couple “must” exclusion evaluation factors with available GIS maps to exclude
non-viable locations

o Define evaluation factor preferences or “wants” to be used with layered GIS maps

o Layer GIS maps with established preferences to determine optimal locations

e Assemble and organize available information for identified siting locations from GIS
mapping

INL/EXT-21-62613 1
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e Conduct AOA using weighted evaluation factors to rank locations
e Document AOA Results to be addressed to host reactor operations

e Describe any other unique NNSS capabilities for advanced reactor demonstration
operations.

1.3 Results

The NNSS is a unique outdoor, indoor, and underground experimentation and training user
facility located in a remote, highly secure area of southern Nevada. The NNSS is primarily a user-
site for high-hazard experimentation. The NNSS has demonstrated success in creating innovative
testbeds with supporting diagnostics to capture data for technically complex demonstration tests
or simulations associated with national security missions. The NNSS’s vision is to be the preferred
national security user-site for largescale, high-hazard experimentation, with premier facilities and
capabilities below ground, on the ground, and in the air. Support of advanced reactor
demonstration (ARD) activities fit with both the NNSS vision and capabilities.

The NNSS has demonstrated success in creating innovative testbeds with supporting
diagnostics fo capture data for technically complex demonstration tests or simulations associated
with national security missions. This study has shown that the NNSS has suitable locations to host
ARD activities. These viable locations coupled with the established facility user model paradigm
for high-hazard experimentation and enabling operating infrastructure provides an opportunity
to infegrate new ARD activities with the existing national security mission portfolio conducted at
the NNSS. In addition, existing, unique NNSS capabilities, such as tunnels and a secure operating
nuclear facility footprint that includes state of the art nuclear criticality safety program research,
provides additional opportunities for ARD development for work involving reactor design,
assembly, testing, and disassembly.

The study results provide the foundational groundwork to make informed decisions on the
compatibility of ARD activities with existing programs and available NNSS resources. The results
also give insights on the NNSS’s capability in fulfilling the needs of ARD activities as established
by the plant parameter envelope for microreactors and advanced reactors, and the basis for
siting ARD activities within specific locations within the NNSS based on documented evaluation
factors and the application of comprehensive mapping to determine suitable locations. If the
NNSS is selected to host ARD activities, the study results should be used as an input to the
established program/project screening process to support developing a documented proposal to
conduct specific ARD activities for NNSS Management and Operating (M&QO) Contractor
concurrence and approval by the National Nuclear Security Administration Nevada Field Office
(NNSA/NFO). The study results should also be used to match the requirements of the specific ARD
activity desired to be performed to the location that best satisfies them.

INL/EXT-21-62613 2
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The following candidate site locations were identified for consideration based on the
application of the GIS mapping methodology with the established factors (the characters in
parentheses are code names or abbreviated identifiers):

e Location 1: Area 5 — Near Frenchman Flat Substation (1A5FF)

e Location 2: Area 6 — Near Tweezer Substation (2A6TW)

e Location 3: Area 2 — Near Valley Substation (3A2VA)

e Location 4: Area 25 — Near Jackass Flats Substation (4A25JF)

® Location 5: Area 18 — Near Stockade Wash Substation (5A18SW)

These locations are described in terms of the defined NNSS operational area that they are
located within and proximity to the nearest electrical substation. These locations were selected
using GIS mapping because they reside outside of defined exclusion areas and are generally
favorable locations based on the established desired preferences for site suitability. Common
attributes for these potential locations are in proximity (less than 5 miles) to electrical services and
primary roads to preclude excessive costs for new infrastructure capabilities.

The results of the AOA ranked the candidate locations in the following order of preference:
(1) Area 25 — Near Jackass Flats Substation (4A25JF), (2) Area 6 — Near Tweezer Substation
(2A6TW), (3) Area 5 — Near Frenchman Flat Substation (1A5FF), (4) Area 2 — Near Valley
Substation (3A2VA), and (5) Area 18 — Near Stockade Wash Substation (5A18SW). In addition
to ranking these locations, the study gives the positive attributes and potential constraints of each
location.

The study’s results demonstrate the suitability of these locations for hosting ARD activities and
describe other capabilities that may aid in the research and development ARD technologies. The
five selected locations for hosting ARD activities were all outside the defined exclusion areas
defined in this study, thereby satisfying the “must” evaluation factors related to surface geology,
drainage, and whether it is outside the areas of past nuclear testing, radiological contamination,
environmental restrictions, and other land-use restrictions. In addition, the locations were
determined to be the more suitable locations for hosting ARD activities using GIS maps based on
their ability to meet siting preferences. These siting preferences aided in identifying locations that
are more favorable for siting based on availability and proximity to existing infrastructure
(power, roads, and water), desired slope of terrain, distance from seismic faults while minimizing
ecological impacts and remaining a sufficient distance from areas with known historic or controlled
hazards (e.g., areas of potential unexploded ordnance, energetic materials storage, and
corrective action sites).

The NNSS has other unique capabilities that can support the research and development of
ARD activities. Among these are several tunnel complexes located throughout the NNSS. By the
nature of their construction with limited-access portals and an overburden of rock, tunnels provide
a secluded area to perform operations with inherent confinement features in an underground
working environment. The Device Assembly Facility (DAF) provides an operating Hazard
Category 2 nuclear facility with modern security features, a mission enabled operating footprint,
and capabilities that can safely and securely perform assembly /disassembly of nuclear materials
for ARD activities. The National Criticality Experiments Research Center within the DAF include
four critical assemblies that can be used to assess the properties of reactor materials and designs
similar to how they have been applied for proving fission power system designs for the National
Aeronautics and Space Administration (NASA).

INL/EXT-21-62613 3
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2. INTRODUCTION

2.1 Purpose

The study’s purpose is to identify suitable testbeds within the NNSS for the demonstration of
advanced and emerging reactor technologies. These testbeds are envisioned to be existing
structures, facilities, or sites that may be suitable for advanced reactor demonstrations, advanced
reactor fuel fabrication, or other experimental support for advanced reactor demonstrations. This
study examines siting alternatives at NNSS with the objective of identifying locations for near-
term ARD proijects. Included in the outcomes is an evaluation of the quantitative and qualitative
factors that must be addressed for each site if selected to host an ARD sponsored demonstration.

2.2 Background

NRIC at Idaho National Laboratory (INL) provides resources for testing, demonstration, and
performance assessment to accelerate deployment of new advanced nuclear technology concepts.
In this capacity, NRIC is authorized by the Nuclear Energy Innovation Capabilities Act (NEICA) to
provide private sector technology developers access to the strategic infrastructures and assets of
the national laboratories. Companies can use these resources for commercial NE research,
development, demonstration, and deployment activities. NRIC initiatives are sponsored and
overseen by DOE-NE. A key NRIC initiative is the completion of a National Demonstration Reactor
Siting Study. Argonne National Laboratory is currently undertaking this study (ANL/NRIC-20/1),
which includes the NNSS as a proposed demonstration reactor site.

The NNSS M&O contractor has been tasked and funded through DOE-NE and NRIC to
complete a NNSS Demonstration Reactor Siting and Capabilities Study. The study identifies
locations within the NNSS that may be suitable for advanced reactor demonstrations, advanced
reactor fuel fabrication, or other experimental support for advanced reactor demonstrations. This
study complements the NRIC National Demonstration Reactor Siting Study by identifying potential
siting locations within the NNSS geographic boundary should the NNSS be determined to be a
location for future ARD activities. This study also applies information from NRIC-21-ENG-001
(PNNL-30992), Advanced Nuclear Reactor Plant Parameter Envelope and Guidance. This latter
study provides a plant parameter envelope (PPE) for a surrogate microreactor plant (defined as
a single unit with an output of less than 60 MW1, plus any associated support facilities) and a
surrogate small- to medium-sized advanced reactor (defined as a single unit with an output of
1,000 MWH1 or less, plus any associated support facilities). PPE values are used to define the plant
parameter needs of ARD activities (e.g., permanent disturbed acreage to support plant
operations) that are optimal with the NNSS locations.

The NNSS prime contract imposes project screening and siting requirements by invoking NFO
O 410.X1, Nevada National Security Site and North Las Vegas Facilities General Use and
Operations Requirements. These requirements are fulfilled by compliance to Company Directive
(CD) CD-1000.004, Program/Project Screening and Siting Process for Nevada National Security
Site and North Las Vegas Facility. Collectively, these documents provide a consistent methodology
to screen and site new programs and/or projects coming to the NNSS and satellite locations
managed by the M&O contractor for NNSA /NFO. The methodology is designed to ensure
compatibility of new programs and/or projects with existing strategic direction, site planning,
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appropriate use of site resources, and directorate missions/lines of business. The project screening
and siting process invokes the following requirements:

e New projects at the NNSS must be approved by the NNSA/NFO Manager based on the
recommendation of the Project Review Team (PRT)

e New projects require obtaining screening and location information and a recommendation
from the M&O contractor

e The PRT recommendation must be forwarded to the NNSA /NFO Manager, and the
Manager’s approval obtained before the project or activity is initiated.

This study supports the established project screening and siting process by systematically
identifying possible siting locations with NNSS for ARD activities. The outcome of the study is
envisioned to be an input document to the PRT should NRIC make the determination to site ARD
activities at the NNSS. Following this determination, the PRT will compile the necessary information
to support review of the proposed project using Form FRM-2782, “Project Screening” (Appendix
A). Therefore, the optimal locations for siting ARD activities at NNSS, identified by this study, are
pre-decisional pending completion of the integrated project screening and siting process with
associated recommendation by the M&O contractor and approval by NNSA /NFO.

2.3 Site Information

The NNSS occupies 1,355 square miles of desert and mountain terrain (Figure 2-1) in southern
Nevada. About 6,500 square miles of the U.S. Air Force’s Nevada Test and Training Range and
the Desert National Wildlife Refuge surround the NNSS on the northern, western, and eastern
sides. It is a multi-disciplinary, multi-purpose site primarily engaged in work that supports national
security, homeland security initiatives, waste management, environmental restoration, and defense
and nondefense research and development programs for the DOE NNSA and other government
entities.

The NNSS has a long history of supporting national security objectives by conducting
underground nuclear tests and other nuclear and nonnuclear activities. Since the October 1992
moratorium on nuclear testing, missions at the NNSS have evolved to become the following
DOE/NNSA core missions: national security /defense, environmental management, and
nondefense. The national security /defense mission includes the Stockpile Stewardship and
Management, Nuclear Emergency Response, Nonproliferation and Counterterrorism, and Work-
for-Others Programs. The Work-for-Others Program supports other DOE programs and federal
agencies such as the U.S. Department of Defense (DoD), U.S. Department of Justice, and U.S.
Department of Homeland Security. The Environmental Management Mission includes the Waste
Management and Environmental Restoration Programs. The nondefense mission includes the
general site support and infrastructure, conservation and renewable energy, and other research
and development programs.

On December 18, 2014, DOE/NNSA issued a record of decision (ROD) for the continued
management, operation, and activities of the NNSS and offsite locations in Nevada pursuant to
DOE/EIS-0426, Final Site-Wide Environmental Impact Statement for the Continued Operation of the
Department of Energy/National Nuclear Security Administration Nevada National Security Site and
Off-Site Locations in the State of Nevada (Final NNSS SWEIS). The NNSS SWEIS analyzes the
potential environmental impacts of continued management and operation of the NNSS and other

INL/EXT-21-62613 6
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DOE/NNSA managed sites in Nevada. As part of the ROD, DOE/NNSA decided to implement
the preferred alternative that is summarized in Appendix B.

CD-0410.002, National Environmental Policy Act establishes the process for ensuring that
M&O contractor projects and activities are conducted in compliance with the National
Environmental Policy Act (NEPA) during their initial planning stages. As part of this process, the
Environmental Compliance NEPA subject matter expert (SME) is consulted to determine the need
for and extent of new or revised NEPA documentation. This SME and other Environmental
Programs SMEs are contributors to this study as IPT members allowing for the appropriate
consideration of environmental related evaluation factors as part of the identification of
potentially viable ARD site locations. However, determining the need for new or revised NEPA

documentation is considered outside of this study and will occur if a decision is made to proceed
with ARD siting at the NNSS.

22

o
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Figure 2-1. NNSS and Surrounding Areas.
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2.4 Real Estate Operations Permit

NNSA/NFO vutilizes real estate operations permits (REOP) to ensure work performed under its
purview, including work for DOE organizational elements such as intelligence, NE, or
environmental management, is clearly defined, properly authorized, and has distinct
geographical boundaries. The REOP’s requirements are described in NFO O 412.X1, Real Estate
Operations Permit. REOP form the basis for the Nevada Facility User Model shown in Figure 2-2.
In the user facility concept, secondary REOP holders are authorized to perform hands-on
programmatic work in facilities managed by the primary REOP holder.

User Facility Model

Federal and State Laws and Regs.
Work Conducted for NNSA/NFO > oEnmernroy e
or DOE Site-Wide Implementing Mechanisms
Facility X .| AB (e.g., DSA, TSR, UsQD...)
(Primary REOP)
Activity in
HH Program Execution (e.g., Plans,
Facmty X | Processes, Hazard Assessments)
(Secondary REOP)

Note: DSA = Documented Safety Analysis; TSR = Technical Safety Requirement; USQD —
Unreviewed Safety Question Determination

Figure 2-2. Nevada Facility User Model.

An approved primary REOP, or a combination of a primary REOP and one or more
secondary REOPs, constitutes authorization to conduct work within the defined boundaries of real
estate and authorization basis (AB) described. In this model, a primary REOP holder (designated
by NNSA/NFO) is responsible for reviewing and ensuring that activities and operations conform
to the AB for the permitted facility /activity or revising the AB to include the scope of work
identified in a secondary REOP. Standardized, sitewide safety management programs (SMP)
developed jointly by the M&O contractor and secondary REOP holder(s) are preferred in the
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Nevada Facility User Model; however, primary REOP holders are required to accept secondary
REOP holders’ SMPs developed under a DOE-approved Integrated Safety Management System
or equivalent. Secondary REOP holders authorize programmatic work, assign safety responsibility
at the activity level, and, together with the primary REOP, document the roles, responsibilities, and
relationships between the primary and secondary REOP holders. In this model, contractor /user
organizations may assign their staffs to jointly complete work using shared plans and procedures.

An application of the existing Nevada Facility User Model paradigm for an ARD activity
could entail the M&O contractor taking a primary REOP for the selected ARD location and
establishing the necessary AB. The ARD vendor or DOE-NE sponsor could take a secondary REOP
allowing for the performance of ARD activities in compliance with agreed upon SMPs.
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3. METHODS, ASSUMPTIONS, AND PROCEDURES

3.1 Overall Methodology

The overall methodology used to complete the NNSS ARD siting and capabilities study is
shown in Figure 3-1.

Step 4

Multi-organizational & disciplinary
“ & IPT works in virtual meeting

o -
q ;\” franjg'-.,-,-ork to cor‘lnlp:lrlete reactor
< _(%’?fb- ‘ siting & capabilities study.

Step 3

Document AOA
Results &
Factors to be
addressed to
Conduct Analysis host Reactor

Step 2 )
of Alternatives Operations.
(AOA) to Select
- Preferred
ngh_t Locations
Evaluation
Factors based Radiological
on relative Dispersion Analysis
- i importance helps to inform
Identify Evaluation P location selections
Factors &
Candidate Siting
Locations

Figure 3-1. Overall Study Approach.

A technically diverse and multi-disciplinary IPT was formed and met in structured meeting
workshops to complete the study. The IPT was formed with the required subject matter expertise
to derive and make informed siting decisions on relevant siting related evaluation factors. The
evaluation factors were developed from regulatory sources (e.g., 1T0CFR 100), DOE Orders &
Guides (e.g., DOE O 420.1C and DOE G 420.1-1A), the NNSS SWEIS, Nuclear Regulatory
Commission (NRC) documents (e.g., applicable siting related sections of NUREG-0800, Standard
Review Plan), other siting studies, and IPT expertise. The evaluation factors were subsequently
tailored for their application to the NNSS.

Candidate siting locations were identified by leveraging the capability of NNSS GIS that
provide a repository of the site-specific geospatial data and information. This information
provides various maps based on available geospatial data that can be layered to exclude
unsuitable locations and then buffered based on established preferences to determine more
optimal locations for ARD project siting. The application of the GIS tool, informed by the siting
evaluation factors, provided an objective and systematic means to determine potential siting
locations for further evaluation as part of the AOA. The application of the GIS tool was
supplemented by the PPE for microreactors and small- to medium-sized advanced reactors
documented in report NRIC-21-ENG-001 (PNNL-30992). Although these plant parameter
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envelopes were not considered constraining because they are associated with a postulated
surrogate microreactor or advanced reactor, they were used to provide a better perspective on
the plant parameter requirements for these types of operations (e.g., amount of disturbed land,
raw water consumption).

The NNSS evaluation factors were weighted using a paired comparison similar to the
approach used in INL/EXT-20-57821, Evaluation of Sites for Advanced Reactor Demonstrations at
Idaho National Laboratory. In applying this approach, each IPT member provided their individual
weighting of the evaluation factors and then these results were compiled to provide evaluation
factor weighting for the integrated IPT.

The next step of the overall methodology was to conduct an AOA to rank the candidate siting
locations based on how well these respective sites meet the weighted evaluation factors. A key
element of this step is fo collect pertinent site location information to make an informed objective
evaluation using the established weighted evaluation factors. The candidate site locations are
then evaluated and ranked against one another using available documentation and the weighted
evaluation factors in a similar manner as performed in INL/EXT-20-57821 and INL/EXT-20-
59627, Evaluation of Proposed Oklo Aurora Microreactor Sites at Idaho National Laboratory. A
radiological dispersion analysis also helped to inform the relative site location ranking by
providing postulated doses as a function of distance to estimate the low population zone (LPZ)
distance.

The final step of the study is to document the study results including unique site capabilities for
ARD operational support and discuss any remaining factors or considerations that need to be
addressed to host reactor operations. This latter consideration includes a description of additional
documentation and associated timing to proceed with ARD project siting at NNSS. Examples of
these considerations include supplemental environmental reviews, formal determination whether
the ARD project is covered within the NNSS SWEIS or requires new EIS related documents to be
developed (e.g., environmental assessment [EA]), completion of project siting and screening, and
interface with outside agencies.

3.2 Integrated Project Team

A siting study requires a technically diverse and multi-disciplinary skill set to ensure applicable
evaluation factors are identified and thoroughly evaluated. Table 3-1 provides the IPT resources
that contributed to this siting study.

Table 3-1. IPT Expertise.

IPT Member Role Contribution
GIS Manager & Analyst Geospatial Apply layered maps using NNSS GIS to
Mapping identify viable locations within NNSS for

siting ARD project.

Power Operations Manager Infrastructure Identify and down-select potential reactor
Planning / sites based on the availability and
Power proximity of power supplies.
Distribution

INL/EXT-21-62613 12
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IPT Member Role Contribution
Security Specialist Safeguards & Evaluate security considerations to
Security determine the optimal site location for a

potential demonstration reactor. Specific
expertise with factors influencing security
risk assessments and vulnerability analyses.

Radiation Protection

Radiological

Evaluate and down select a potential

Supervisor Protection demonstration reactor site based on
radiological and environmental restoration
considerations. Knowledgeable of legacy
contamination areas at the NNSS.

Infrastructure Specialist Land-Use & Identify potential demonstration reactor

New sites based on NNSS land-use planning. In

Infrastructure addition, provide insights on planned

Projects infrastructure projects to aid in determining
an optimal site.

Environmental Compliance NEPA Provide evaluative input on a broad range

Subject Matter Expert

on NEPA considerations including
hydrology, water use, historic, and cultural
resource considerations.

Facility Manager

Facility & Space

Provide expertise on availability of

Availability standby and excessed shutdown facilities
suitable for the ARD project.
Biologist Ecology and Provide expertise on protected animal and

Environmental
Considerations

plant species.

Nuclear Assurance Manager

Nuclear Safety

Evaluate and select a preferred reactor
site based on accident analysis
considerations. In addition, provide
expertise for radiological dispersion
analysis including meteorology.

Emergency Preparedness
Specialist

Emergency
Management

Provide input on a broad range of
emergency planning evaluation factors as
well as deconfliction with other hazardous
facilities based on completed emergency
planning hazards assessments (EPHAs).

Infrastructure Supervisor

Water, Roads,
& Waste/
Landfills

Provide insights of available/planned
water supply to support ARD project PPE.
Also, provide expertise on the availability
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IPT Member Role Contribution
and proximity of roads. Provide input on
landfills for industrial waste.

Geologist Seismic and Provide expertise on seismic considerations
Geotechnical based onsite seismology and seismic
Considerations studies. Also, provide expertise onsite

geology and soil-geotechnical properties.

Conduct of Engineering Engineering Provide expertise on civil engineering and
Manager and Staff fire protection considerations.
Environmental Emissions Radionuclide Provide expertise on radiological emission
Specialist Emissions requirements (40 CFR 61 subpart H).

Provide expertise on historic radiological
contaminated areas.

3.3 Key Assumptions
Key assumptions applied during the siting study include the following:
e Only sites within the NNSS site boundary are evaluated

e PPE values for surrogate reactor designs (microreactor and small- to medium-sized
advanced reactor) are based on information provided by NRIC

e PPE values are considered as desired parameters rather than absolute constraints because
of variations in ARD technologies and designs

e Existing regulatory documentation, standards, other siting studies, and IPT expert-based
judgment provide the information sources to derive siting evaluation factors

e The evaluation of how well potential NNSS locations meet the identified evaluation factors
is done using existing documentation and IPT expertise (no new analyses such as
geotechnical or seismic studies are needed for study completion)

e Radioactive source terms for bounding scoping dispersion analyses are attainable from
NRIC

e The identification of suitable locations within NNSS boundaries to site reactor technologies
is pre-decisional and requires follow-on activities to attain formal authorization to site
ARD projects (i.e., project siting and screening).
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3.4 Evaluation Factor Identification

3.4.1 Evaluation Factor Information Sources

Appropriate site selection is an essential element of defense-in-depth nuclear facility design.
Evaluation factors are used to analyze the characteristics of proposed site locations to determine
their relative advantages and disadvantages. The intent is to derive evaluation factors that
provide site locations that fulfill the reactor design and infrastructure needs given in the PPE and
have inherent advantages from both a nuclear safety and environmental protection perspective.
The following information sources were reviewed to attain the evaluation factors used for this
study.

3.4.1.1 Regulatory Sources
e 10 CFR Part 100, Reactor Siting Criteria

10 CFR Part 50, Domestic Licensing of Production and Utilization Facilities

e 10 CFR Part 51, Environmental Protection Regulations for Domestic Licensing and Related Regulatory
Functions

e 10 CFR Part 52, Licenses, Certifications, and Approvals for Nuclear Power Plants

e 40 CFR Parts 1500-1508, Regulations for Implementing NEPA

e 40 CFR Part 61, Subpart H, National Emission Standards for Emissions of Radionuclides Other Than

Radon from Department of Energy Facilities

3.4.1.2 NRC Documents

The following sections of NUREG-0800 were reviewed to obtain evaluation factors:

e Section 2.1.1, Site Location and Description

Section 2.1.3, Population Distribution

e Sections 2.2.1-2.2.2, Identification of Potential Hazards in Site Vicinity

e Section 2.2.4, Evaluation of Potential Accidents

e Section 2.3.1, Regional Climatology

e Section 2.3.2, Local Meteorology

e Section 2.3.3, Onsite Meteorological Measurements Program

e Section 2.3.4, Short-Term Atmospheric Dispersion Estimates for Accident Releases

Section 2.5.1, Geologic Characterization

INL/EXT-21-62613 15



NEVADA NATIONAL

NNSS Demonstration Reactor Siting & Capabilities Study % N RIC | NNSE
X

SECURITY SITE

e Section 2.5.2, Vibratory Ground Motion
e Section 2.5.3, Surface Deformation

e Section 2.5.4, Stability of Subsurface Materials and Foundations.

3.4.1.3 DOE Requirements
e DOE O 420.1C, Facility Safety

e DOE G 420.1-1A, Nonreactor Nuclear Safety Design Guide for use with DOE O 420.1C, Facility
Safety

3.4.1.4 Consensus Standards

e ANSI/ANS-2.27, Criteria for Investigations of Nuclear Facility Sites for Seismic Hazard Assessments

3.4.1.5 NNSS SWEIS

The NNSS SWEIS evaluated the cumulative impacts associated with operations alternatives using
distinct resources areas. Considerations with the following resource areas were reviewed for applicable
evaluation factors:

e Lland Use e Air Quality and Climate

e Infrastructure and Energy e Visual Resources

e Transportation and Traffic e Cultural Resources

e Geology and Soils e Waste Management

e Hydrology e Human Health

e Biological Resources e  Environmental Justice
3.4.2 Evaluation Factor Categorization

The evaluation factors were categorized as shown in Figure 3-2 to group evaluation factors
by common themes/resource areas consistent with the NNSS SWEIS.
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Land Use Infrastructure & Transportation
Energy & Traffic

Air Quality &
Other Resource

Impacts \
Security d

Considerations

Accident Analysis /
mergency Planning

Evaluation
Factor
Categories

Radiological /
Environmental Restoration
considerations

Terrestrial /
Ecology / Impacts

to Habitat an Site Geology, Seismology, & Hydrology &

Wildlife Soil Geotechnical Properties RFlatEd_
Considerations

Figure 3-2. Evaluation Factor Categories.

3.4.3 Land Use

3.4.3.1 Discussion

At the NNSS, the missions, programs, capabilities, and projects are undertaken in one or more of seven
land-use zones. Although land-use zones are used to manage activities at the NNSS and prevent
interference among the various projects and activities, they are not considered absolute descriptors of the
range of activities that may occur in a particular zone. In addition, the NNSS is divided into numbered
operational areas to facilitate management communications, and distribution, use, and control of resources.
Figure 3-3 provides the locations and sizes of these zones and operational areas, as well as the locations
of major facilities within these zones and areas.
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3.4.3.2 Evaluation Factors
The following land-use evaluation factors were derived for this siting study:

® Proposed site must be outside vertical openings (abandoned mine shafts/adits and hazardous big
holes), and explosive contamination area

® Proposed site must be outside of past underground and surface nuclear testing locations with a
one-kilometer buffer area

® Proposed site must be away from inventory emplacement holes (unused holes for underground
tests) buffered at twice the total depth

e Site must be outside of land boundary subject to a Federal Facility Agreement and Consent Order
(FFACO) land-use restriction

e The proposed site resides in a land-use zone (e.g., research/test /experiment zone) that is
consistent with its designated use for demonstration reactors

e Selected site would optimize the land-use planning zones

e Selected site precludes or acceptably minimizes any untenable land-use conflicts with other
stakeholders

e Siting a demonstration reactor would complement nearby activities and missions (e.g., shared
power or water distribution systems)

e Use of site is not subject to agreements from outside parties/entities

® Proposed site offers preexisting features that support safe and efficient demonstration reactor
activities

o There is reasonable assurance that no geographic or demographic features render the site
unsuitable for operation of the proposed reactor

e Sufficient land availability exists to support safe plant operations

® Proposed site including support services (e.g., power and water) would minimize the amount of
disturbed soils or related land disturbance

e Land use for transmission corridors and transportation routes does not result in undesirable impacts
e Factors affecting plant constructability are considered relatively desirable

e Site can support demonstration reactor research and development from multiple vendors using
shared utilities

e Proposed site provides desired proximity to the target customer, energy-transmission capabilities,
and accessibility and serviceability with respect to module transport, installation, and operations

e The proposed site boundary is at a sufficient distance to not interface with existing missions, land
uses, or projects (e.g., on or within a 1-mile radius of the proposed project siting)

e The proposed site is not susceptible to frequency or electromagnetic interferences

e The site’s remoteness provides assurance its activities will not be disrupted by nearby facilities and
activities

e The proposed location avoids locations with surface laid cable

e Proposed site should minimize the risk of encountering unexploded ordinance.

INL/EXT-21-62613 19




NEVADA NATIONAL

NNSS Demonstration Reactor Siting & Capabilities Study % N RIC | NNES
b

SECURITY SITE

344 Infrastructure and Energy

3.4.4.1 Discussion

The infrastructure and energy evaluation factor encompass water, power, road, waste management,
emergency services, communications, and energy considerations.

Water

The NNSS Water System is dependent upon acquiring water from underground aquifers accessed
through drilled wells and delivered to system users via pumping stations, water storage tanks, and
distribution lines over long distances in an extreme arid environment. The NNSS water systems have
evolved over 65 years. Today, many components exceed their original design lives placing a burden on
the M&O contractor Water Department to maintain the operational status of NNSS water systems.
Modernization projects are planned and being executed on a priority basis to ensure water availability.
The NNSS Water System includes three permitted public water systems (PWSs). Only portions of the NNSS
Water System have the capability to fully meet the 450 gpm consumption of PPE's water requirement for
water-cooled microreactors (25 gpm for air-cooled), and the 415 gpm consumption of PPE’s water
requirement for an air-cooled small- to medium-sized advanced reactor (5,850 gpm for water-cooled.
Alterations to the three permitted PWSs require compliance with Nevada Administrative Code (NAC)
Chapter 445A, Water Controls. Water permits must be approved by the Nevada Division of
Environmental Protection. Care must be taken with non-permitted water systems not to exceed minimum
requirements and thereby invoke NAC Chapter 445A code requirements and Nevada'’s oversight of these
systems.

The NNSS SWEIS conservatively assumes a continued annual water usage of 691 acre-feet based on
annual water usage at the NNSS from 2005 through 2011 that ranged from 530 to 691 acre-feet. The
SWEIS examined the extent continued operation alternatives would have on the capacity of aquifers
within a hydrographic basin. This analysis provides insights on the groundwater quantity that can be
withdrawn from a basin on an annual basis without depleting the basin while considering water rights
already committed (i.e. sustainable yield). The sustainable yield of groundwater basins given in the SWEIS
varies significantly with a sustainable yield of 100 acre-feet per year provided in Frenchman Flat Region
to a 4,000 acre-feet per year in the Jackass Flats Region.

Water withdrawal data from NNSS water wells are provided to the United States Geological Survey
(USGS), and this data, as well as data collected by the USGS on NNSS well water levels, are compiled
and monitored For more information, visit the USGS website at https://nevada.usgs.gov/doe_nv. This
data is useful in assuring the amount of water removed from a hydrographic basin at the NNSS on annual
basis does not deplete the basin.

A potential constraint for the NNSS Water System is the excessive pump rates that could create on-
forced gradient on groundwater. This has the potential to impact the model-based estimation of
groundwater contamination from historic underground nuclear testing for established corrective action units
complying with a FFACO. Another consideration related to excessive water withdrawal is the potential
impact to aquatic life supported by the shared aquifer such as the critically endangered pupfish that
resides at Devils Hole, a spring located within the Ash Meadows National Wildlife Refuge outside of the
NNSS.

Power

Figure 3-4 provides a current depiction of the NNSS Power System in a hub-and-spoke model. Ideally
a hub-and-spoke model allows for multiple paths to connect all substations such that loss of any one line
does not result in a power loss to any substation. This chart demonstrates the vulnerability of some radial
feeds where power loss can occur with a single break. Projects are planned and are being executed to
provide layers of redundancy and centralized generation to allow for safe and low-cost maintenance to
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service transmission and distribution equipment, reduce energy costs, and eliminate electrical service
interruptions to mission.
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Figure 3-4. Existing Hub-and-Spoke Model of the NNSS Power System.

The total power system infrastructure includes:

~100 miles (605 structures) of 138 kV transmission (excludes other utilities)

~180 miles (2,702 structures) of 34.5 kV distribution (excludes underground and inactive)
~56 miles (2,126 structures) of 12.47 kV distribution (excludes underground and inactive)
~25 miles (311 structures) of 4,160V distribution (excludes underground and inactive)
~75 miles (990 inactive structures) of all other voltages and communication-only lines

8 primary substations (excludes inactive, lower voltages, or bypassed)

~301 metered customer facilities

~$6M/year in purchased power

Total external 138 kV power sources:
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e Valley Electric Association (Lathrop Wells Substation)

o Nevada Energy (Northwest Substation)

In electric power transmission, “wheeling” is the transportation of electric energy (megawatt-hours)
from within an electrical grid to an electrical load outside the grid boundaries. The North American Electric
Reliability Corporation (NERC) defines two types of wheeling:

o  Wheel-through is where the electrical power generation and the load are both outside the
boundaries of the transmission system

®  Wheel-out is where the generation resource is inside the boundaries of the transmission system,
but the load is outside.

Based on the above definitions, power from external sources is wheel-through the NNSS. The 138-KV
lines from Nevada Energy and Valley Electric Association (VEA) also feed loads not associated with NNSS.
NV Energy serves loads such as the state correctional facilities, the Indian Springs Community, and Creech
Air Force Base (AFB). VEA serves loads including the communities of Pahrump, Lathrop Wells, Beatty, and
others. These loads have a significant impact on the maximum capacity available to the NNSS, and the
outside loads have been increasing rapidly over the past two decades. As a result, the spare power
capacity of the 138-KV transmission system available for NNSS loads has decreased. Currently, the entire
transmission system is limited to ~40 megawatts (MW) based on the thermal capacity of the smallest
conductor.

Although externally supplied power is wheeled through the NNSS Power System to other customers or
loads, the NNSS M&O contractor has not been required to register as a transmission operator by NERC or
the Western Electricity Coordinating Council (WECC). WECC receives delegated authority from NERC, is
the designated regional entity in the western interconnection responsible for compliance monitoring and
enforcement and oversees reliability planning and assessments. Becoming a transmission operator would
require time and funding to fully comply with all applicable standards with the commensurate benefit of
standardizing regulation processes and giving the regulator greater visibility. Also, incorporating a
generating capability within the NNSS in the form a microreactor or advanced reactor could require the
M&O contractor to become designated as a generator operator. This designation would also impose
incremental expectations and requirements.

Roads

The following three basic types of road construction have developed over the years at the NNSS:

e Primary Road — A road that provides safe access to heavily used areas at highway speeds
(current speed limit is 55 miles per hour). These routes also provide basic emergency response,
critical personnel, and material movement routes. Primary roads handle the entire spectrum of
vehicular traffic encountered at the NNSS. Mercury Highway and Mercury Bypass are
examples of primary roads.

e Secondary Road — A road that provides access to more remote areas and/or completes loop
access to the most used areas. These roads facilitate periodic operations, construction,
maintenance and provide bypass routes during selected operations. The major streets of
Mercury, Nevada have also been included in this category.

e Unimproved Roads and Trails (Tertiary) — An unpaved road usually with less-access, restricted-
access, or less-usage requirements than a secondary road that provides more direct access to
selected sites or established isolated activities.

Primary, major transport routes, such as Mercury Highway, are generally constructed of asphalt
concrete suitable for sustained highway loads and speeds (Cane Spring Road is an oil and chip road).
Secondary, spur roads are shorter and provide access to specific activity locations. Spurs generally consist
of either road-mix asphalt or multiple layers of oil and chip suitable for use at reduced speeds and loads.
Tertiary roads are unpaved roads usually with less-access, restricted-access, or less-usage requirements
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than a secondary road that provide more direct access to selected sites or established isolated activities
suitable for reduced speeds and loads. Some tertiary roads are occasionally graded and passable at low
speeds and are generally suitable for occasional use by construction or maintenance four-wheel drive
vehicles. In all cases, the approximately 400 miles of basic infrastructure and 1025 miles of unimproved
roads were not designed for use at the loads and speeds of today’s traffic. Upgrades and safety
improvements to various segments have allowed continuous operations at the NNSS. The accessibility and
proximity to primary roads are considered in this study.

Waste Management

NNSA operations, environmental restoration, and decontamination and decommissioning activities at
the NNSS generate low-level radioactive waste (LLW); mixed low-level radioactive waste (MLLW);
transuranic waste; hazardous waste; explosive waste; and nonhazardous wastes, including sanitary solid
waste, hydrocarbon-contaminated soil and debris, and construction and demolition debris. NNSA also
accepts waste for disposal at the NNSS, including LLW and MLLW and selected nonradioactive classified
wastes from other in-state locations such as the Tonopah Test Range, as well as from authorized out-of-
state DOE and DoD generators. This waste must meet the requirements, terms, and conditions specified by
the NNSS Waste Acceptance Criteria. The Area 3 and 5 Radioactive Waste Facilities provide the
capabilities and infrastructure to support NNSS waste management functions. These functions include LLW
and MLLW disposal and low-level radioactive material storage; transuranic waste characterization,
storage, repackaging, and shipping; classified material storage; and several secondary support functions
such as LLW /MLLW sampling. Three existing state-permitted NNSS landfills have remaining waste
capacities for disposal of construction, sanitary, and hydrocarbon solid waste. In this study, the primary
considerations for waste management services are the proximity and availability to support ARD activities.

Emergency Services

Emergency services at the NNSS are provided by two fully equipped and manned fire stations: one in
Area 23, Fire Station 1 and one in Area 6, Fire Station 2.

Fire Station 1 in Area 23 has the following equipment available:

e Two pumper trucks (Engine 1 and Engine 3) each equipped with a 1,250-gpm pump and a
1,000-gallon water tank

e Three ambulances (Medic 1, 4, 5) each equipped with Advanced Life Support (ALS) response
capabilities

e One rescue truck (Heavy Rescue 1) used for specialized rescue operations, including as a first-
response hazardous materials (HAZMAT) unit

e Four brush trucks (BRUSH 1, 4, 5, 6) each equipped with either a 200- or 300-gallon water
tank and 5 to 10 gallons of Class A foam concentrate

o Seven wildland fast-attack all-terrain vehicles (ATV 1 through 7) each equipped with an air-
driven water/foam pump, 14 gallons of water-foam solution, appropriate hoses, and nozzles

e Additional specialized response vehicles and trailers for response to wildland fires, HAZMAT,
and mass casualty events

e Other support vehicles are deployed as appropriate for the nature of the incident, which may
include mobile command centers and special operations vehicles.

INL/EXT-21-62613
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Fire Station 2 in Area 6 has the following equipment available:

e One pumper truck (Engine 2) equipped with a 1,250-gpm pump and a 1,000-gallon water
tank

e Two ambulances (Medic 2, 6) equipped with ALS response capabilities

e One water tender (Tender 1) equipped with a 2,000-gallon water tank, a 120-gallon foam
concentrate tank, and a 750-gpm pump

e One rescue truck (Rescue 2) used for specialized rescue operations, including as a first-
response HAZMAT unit

e Two brush trucks (BRUSH 2, 3) each equipped with either a 200- or 300-gallon water tank
and 5 to 10 gallons of Class A foam concentrate

o One air supply trailer (AIR 1) that may be connected to response vehicles, towed to an
incident, and used to fill self-contained breathing apparatus cylinders

e Three wildland fast-attack all-terrain vehicles (ATV 8 through 10) each equipped with an air-
driven water /foam pump, 14 gallons of water-foam solution, appropriate hoses, and nozzles.

The Fire and Rescue (F&R) Department also responds with certified paramedics on ALS-equipped
ambulances. Additionally, F&R Department firefighters are registered emergency medical technicians and
may provide emergency medical services as required. The primary siting consideration in this study is the
response time of emergency service capabilities to potential ARD siting locations.

Communications

Telephone and information technology services are provided throughout the NNSS. Classified
computing services and capabilities are provided in selected locations. The primary siting considerations
for communications are the availability of these services to potential ARD locations.

Energy

The NNSS infrastructure provides capability for various energy services such as unleaded gasoline,
ethanol-gasoline blended fuel, and biodiesel fuel. The primary siting considerations for energy are the
availability and proximity of energy sources to support potential ARD locations.

3.4.4.2 Evaluation Factors
The following infrastructure and energy evaluation factors were derived for this siting study:

Water

e Availability and proximity of current and planned public water distribution lines for potable
water

e Availability and proximity of non-potable water to support construction and operations
® Maximize proximity to suitable sources of cooling water

e Availability of water for fire protection systems.

Power /Electricity

e Availability and proximity of current and planned power distribution systems (e.g., new 138-
KV transmission system) with sufficient capacity to meet demonstration reactor needs

e  Electric power from the transmission network to the onsite electric distribution system can be
supplied by two physically independent circuits (not necessarily on separate rights of way)
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designed and located so as to minimize the likelihood of their simultaneous failure under
operating and postulated accident and environmental conditions

e There are no transmission line right-of-way considerations that makes the proposed site
unattractive for ARD siting.

Roads

e Availability and proximity of suitable roads to support demonstration reactor activities within
5 miles of an NNSS primary road.

Waste Management

e ARD sites must not be within boundaries on NNSS Solid Waste Landfills
e Availability and proximity of current and planned waste-water treatment systems
e Availability and proximity of sanitary services

e Availability and proximity of waste landfills (Area 6 Hydrocarbon Solid Waste Disposal Unit,
Area 9 U10c Solid Waste disposal Site, and Area 23 Solid Waste Disposal Site) with
sufficient capacity for projected waste

e The proposed site minimizes the distances for the onsite disposal/staging of LLW, MLLW, and
transuranic waste

e Suitability of site for onsite storage of spent nuclear fuel
e The proposed site minimizes the distances for the onsite disposal/staging of hazardous waste

e The proposed site minimizes the distances for the onsite disposal/staging of solid waste.

Emergency Services

e The proposed site is within a reasonable proximity to established firefighting capabilities

o The proposed site provides sufficient access to and availability of onsite medical facilities and
services.

Communications

e Availability and proximity of current and planned communication systems including information
technology systems.

Energy

e Availability and proximity of energy infrastructure (e.g., liquid fuels and natural gas) needed
to support operations.
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3.4.5 Transportation and Traffic

3.4.5.1 Discussion

In the context of this siting study, transportation and traffic considerations are associated with
minimizing the onsite distance traveled to dispose of any waste generated by ARD activities and to
minimize traffic impacts caused by ARD construction and operational activities to other NNSS mission
activities.

3.4.5.2 Evaluation Factors
The following transportation and traffic evaluation factors were derived for this siting study:
® Proposed site would minimize the distance of any radioactive-waste shipments going offsite

e Proposed site would minimize traffic impacts within and outside the site considering both
construction and sustained operations of the new facility

® Proposed site would minimize the distance from transportation routes.
3.4.6 Radiological/Environmental Restoration Considerations

3.4.6.1 Discussion

The radiological and environmental restoration considerations related to this study are primarily
focused on finding land locations not subjected to radiological contamination requiring environmental
restoration as a result of past nuclear testing. Site maps are available within the NNSS GIS that define
radiological contaminated areas based on historical nuclear testing and other NNSS activities. M&O
contractor assets at the Remote Sensing Laboratory have done aerial radiological monitoring surveys
documented in DOE/NV/11718--324, An Aerial Radiological Survey of the Nevada Test Site to define the
boundaries of radiological contaminated areas. GIS maps exist for the outcome of these surveys.

3.4.6.2 Evaluation Factors

The following radiological / environmental restoration evaluation factors were derived for this siting
study:

e Site must be outside of radiologically impacted area boundaries and areas identified by
aerial radiation surveys with elevated manmade exposure rate and americium count rate

®  Must be located outside of Comprehensive Environmental Response, Compensation, and
Liability Act sites

e Site is desired to be located outside of a FFACO subsurface use restriction; note that the
FFACO-use restriction is used to communicate all subsurface activities, including drilling,
pumping, and testing of wells, that may impact the flow of contaminated groundwater

e Site should not be in a legacy beryllium contamination area

e The proposed site should be outside the geographic boundary of environmental restoration
activities and /or corrective action sites

e Radiological control areas for ARD operations can be readily instituted
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o The proposed site can readily support decontamination and decommissioning, as well as
remediation activities after project completion

e Offsite radiological impacts of spent nuclear fuel and high-level waste disposal.
347 Accident Analysis/Emergency Planning Considerations

3.4.7.1 Discussion

Accident analysis considerations related to this siting study are associated with ensuring ARD activities
are not adversely impacted by external hazards, or the hazards presented by other NNSS high-hazard or
nuclear operations. Similarly, the study considers the impacts that ARD activities may have on ongoing
NNSS mission activities. The GIS mapping capability includes a detailed map of known and potential
hazards at the NNSS (e.g., collapse sinks, potential unexploded ordinance areas, and radiological impact
areas). This map was used to select potential ARD locations that are outside of these defined hazards.

The availability of relevant meteorological and climatology data is also a consideration for this study.
The National Oceanic and Atmospheric Administration Air Resources Laboratory /Special Operations and
Research Division (ARL/SORD) maintains meteorological capability that provides real-time and historical
meteorological data throughout the NNSS (https://www.sord.nv.doe.gov). The relative proximity of
potential ARD locations to meteorological stations that provide representative data is an important
consideration for the conduct of realistic atmospheric dispersion calculations.

Because of the diverse nature of operations, as well as the complex mix of tenants and users on and
away from the NNSS, an all-hazards comprehensive emergency management system has been
incorporated to ensure an effective and efficient response to an operational emergency occurring at
facilities and sites or during other activities under the cognizance of the NNSA /NFO. The comprehensive
emergency management system is intended to:

e Provide adequate protection for onsite and offsite personnel who could be affected by an
emergency at NNSA/NFO facilities and sites

e Provide baseline guidance and requirements for emergency planning, preparedness,
response, recovery, and readiness assurance activities to provide appropriate levels of
protection for the safety and health of employees, responders, and the public

e Ensure protection of national security, the environment, critical infrastructure, facilities, and
equipment during operational emergencies not requiring classification, operational
emergencies requiring classification, and incidents less than an operational emergency

®  Minimize the impact of an emergency on facility and site operations and security

e Provide clear, timely, and technically accurate emergency information to public officials;
federal, state, county, and tribal agencies and organizations; DOE/Headquarters; and the
media for site-related emergencies

o Provide emergency assistance to Nevada and Nevada counties and communities in planning
and responding to an emergency occurring outside the boundaries of the NNSS when
requested and in accordance with Memoranda of Agreement and Memoranda of
Understanding

e Facilitate emergency planning with offsite authorities by providing a technically based
assessment of hazards, including transportation hazards

e Ensure continuous and adequate protection of strategic quantities of special nuclear material,
nuclear test devices, components, and/or nuclear weapons during an emergency
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Provide full compliance with the National Incident Management System in accordance with U.S.
Department of Homeland Security Presidential Directive HSPD-5, “Management of Domestic
Incidents.”

The emergency management siting considerations in this study focus on how well emergency planning
can be accommodated for the proposed ARD locations.

3.47.2

Evaluation Factors

The following accident analysis/emergency planning evaluation factors were derived for this siting

study:

Accident Analysis Considerations

The site must be a sufficient distance from nearby explosive facilities to preclude adverse
effects resulting from a nearby explosion

The proposed site is sufficiently distance from other facilities and projects so not to pose
potential health and safety risks to individuals not associated with demonstration reactor
activities

The proposed site is located far enough away from airstrips to reduce the possibility of an
aircraft crash

The proposed site is located to avoid being in airspace that is used other projects or activities
The relative risk posed to proposed site by wildland fires

The proposed site provides sufficient separate distances from nearby facilities, military
installations/activities, and transportation facilities and routes (including airports, airways,
roadways, railways, and pipelines) to prevent an external event from impacting safe reactor
operations

The wind related hazard characteristics of this site makes this site relatively more attractive for
reactor siting

The proposed location provides sufficient standoff distances from offsite hazards
Nearby hazardous activities do not affect plant safety

The proposed site provides intrinsic confinement features (e.g., underground) and other
protection features.

Meteorological / Atmospheric Dispersion Considerations

INL/EXT-21-62613

Proximity to existing meteorological towers for collecting data for use in characterizing
atmospheric dispersion conditions within the general site area

Meteorology and climatology data provides confidence of the proposed site being suitable
for demonstration reactor operations

The proposed site is advantageous for minimizing localized and offsite emissions
The lack of extreme weather considerations makes this site suvitable

Dispersion of radiological releases are minimized during plant-accident conditions based
onsite meteorological considerations

Potential dose to the public from radiological releases during normal operations is minimized;
note that an assessment of a potential offsite dose must be completed per 40 CFR 61 Subpart
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H. Approval from the Environmental Protection Agency and is required prior to construction if
potential dose exceeds 0.1 mrem/year

e The proposed site has an acceptable incidence of lightning strikes and is near lightning
monitoring instrumentation

e Other natural phenomena hazard considerations associated with meteorological considerations
such as drought, fog, frost, and extreme temperatures impact the suitability of the site.

Emergency Planning Considerations

o The proposed site is at an optimal distance from the Emergency Planning Zone (EPZ) of other
NNSS facilities/activities with an established EPHA

e The proposed site boundary and land-use characteristics of the site surroundings are attractive
for demonstration reactor siting with consideration to risk from accidental exposures, public
exclusion zones (access control), population center distances, and population density

® Proposed site is advantageous for emergency response considerations, including population
sheltering or shielding parameters and evacuation delay times and rates for the public and
collocated workers

e Emergency planning for the plant and surrounding area can be accommodated

e Impacts on area populations are minimized by site location.

3.4.8 Site Geology, Seismology, and Soil-Geotechnical Propetties

3.4.8.1 Discussion

The NNSS is in the southern Great Basin (Figure 3-5). The NNSS topography is typical of the Great
Basin which is generally characterized by more or less regularly spaced, generally north-south trending
mountain ranges and intervening alluvial basins that were formed by faulting. Elevation changes and
variations in topographic relief are considerable within the NNSS. On the NNSS, elevation varies from less
than 3,280 ft above sea level in Frenchman Flat and Jackass Flats, about 7,680 ft on Rainier Mesa, and
about 7,220 ft on Pahute Mesa.
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Figure 3-5. Great Basin Range.

An important consideration for this study was to select site locations for ARD activities where the terrain
is relatively flat. The GIS includes the capability to map site locations based on degree of slope. Using this
capability and input from an IPT member with civil engineering expertise, it was preferred to identify
potential ARD locations with a slope of less than 5%. The basis for this preference was to facilitate more
cost-effective construction in terms of grading and structural foundations. Another siting consideration
pursued with available GIS maps was to select potential ARD locations that are in alluvial valley areas
rather than being in areas with bedrock close to the surface. The PPE provides a foundation embedment
(depth from finished grade to the bottom of the base-mat or the most deeply embedded power-block
structure) of 20 ft and 155 ft for microreactors, and small- to medium-sized advanced reactors,
respectively. This siting factor was again used to select site areas that would be easier for structural
foundation construction.

Another desire is to choose terrain for ARD locations that are relatively stable from a seismic
perspective. Figure 3-6 provides the prominent active faults at the NNSS. The GIS includes a detailed map
of Quaternary faults from the USGS Quaternary Fault and Fold Database. This map was used to provide
preferences for determining potential ARD site locations. It was decided that being within 1 mile of a fault
line would not be cost effective based on civil engineering input that this proximity to a fault line would
impose greater International Building Code construction requirements. The distance to known fault lines was
further buffered out to 5 miles based on the siting exclusion criteria used in INL-EXT-20-57821.
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Figure 3-6. NNSS Prominent Active Faults.

A final report on the Probabilistic Seismic Hazard Analysis (PSHA) and Design Ground Motions for the
DAF at the NNSS was issued in October 2007 (Geomatrix 2007). This study was conducted using the
Senior Seismic Hazard Advisory Committee Level 2 framework and updates the Level 4 Yucca Mountain
PSHA completed in 1997 (Civilian Radioactive Waste Management System Management and Operating
Contractor [CRWMS M&O] 1998). There is precedence for updating the early site permits for licensed
nuclear plants that began with a Level 4 study and then use a Level 2 to include updates that incorporate
local information. The use of PSHA information in this study is limited to being a data source to support the
preferential ranking of ARD locations; however, information on the extent of past PSHA work is presented
to provide some perspective on historic seismic studies that can be leveraged for future seismic studies
supporting the pursuit of an early site permit.

3.4.8.2 Evaluation Factors

The following site geology, seismology, and soil-geotechnical properties evaluation factors were
derived for this siting study:

e The site must be in an area of Quaternary /Tertiary alluvial sediments

e The location terrain is flat and stable to enable construction; the site is not susceptible to
nearby landslides
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o The proposed site provides for stability of subsurface materials and foundations, based on
comparison to similar NNSS geologic settings where geological characterization data have
been collected

e The terrain is relatively stable from a seismic perspective, based on available seismic
monitoring data. Maximize use of updated seismic hazard analysis and other characterization
data, such as might be available from Yucca Mountain sites.

3.4.9 Hydrology and Related Considerations

3.4.9.1 Discussion

For this study’s purposes, hydrology and related considerations primarily relate to localized flooding
concerns, hydrology related impacts to ephemeral surface waters, availability of sustainable water
supplies to support projected water usage, and aquatic ecology. The NNSS has an arid climate. The
average annual precipitation on the valleys ranges from 3 to 6 inches and on most of the ridges and
mesas averages less than 10 inches. There are no perennial or intermittent streams on the site. Water for
site use is acquired from underground aquifers and needs to be within the sustainable yield of an aquifer.

The NNSS is located within three groundwater basins Pahute Mesa-Oasis Valley, Alkali Flat-Furnace
Creek Ranch, and Ash Meadows. Figure 3-7 gives these groundwater basins with their relative
transmissivity. Transmissivity describes how fast and far a pumping signal propagates through an aquifer
and is measured as the rate at which groundwater can flow through an aquifer section of unit width under
a unit of hydraulic gradient. The darker brown areas of Figure 3-7 indicate regions of higher relative
transmissivity.

Hydrology studies (e.g., Halford and Jackson 2020; Winograd and Pearson, 1976) show that a high-
transmissivity corridor exists within the Ash Meadows basin. This basin also connects to Devils Hole where
the endangered pupfish reside. A potential concern is that a prolonged pumping drawdown may impact
the water level at Devils Hole over time.
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Figure 3-7. NNSS Groundwater Basins.
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3.4.9.2 Evaluation Factors

The following hydrology and related considerations evaluation factors were derived for this siting
study:

e  Proposed site must not be in a playa

® Proposed site must not be in a location of known intermediate and major drainages (buffered
at 100 and 200 meters respectively)

e Proposed site must be located outside of 100-year floodplain

e Proposed site must be located above the design basis flood level determined from a
probabilistic flood hazard analysis

e Proposed site must be located outside wetland areas
e The terrain should not be susceptible to flooding or have other unique flooding concerns

e Projected water usage for the demonstration reactor is within the available sustainable yield
of the NNSS hydrographic basin at that location

® Proposed site limits hydrology related impacts to ephemeral surface waters by minimizing
alterations fo natural drainage pathways, increased erosion, contamination via chemical
agents, and sedimentation

e The potential for flood related hazards at this site makes it desirable based on precipitation
data and its hydrologic characteristics and surroundings

e The availability of precipitation, hydrologic characteristics, meteorological characteristics, and
topographical feature information to perform a probabilistic precipitation hazard assessment

® Proposed site must avoid areas of surface-water flooding /ponding

e Proposed site would not result in substantial surface-water conflicts with other users.
3.4.10 Terrestrial/Ecology/Impacts to Habitat and Wildlife

3.4.10.1 Discussion

This study’s focus for the terrestrial /ecology impacts to the habitat and wildlife evaluation factor
category is to minimize potential adverse impacts to sensitive and protected species. An attribute for
minimizing these impacts is to limit the amount of land disturbance. Currently, the only species on the NNSS
listed under the Endangered Species Act is the Mojave Desert tortoise (Gopherus agassizii), hereafter the
tortoise, and is listed as “threatened” by U.S. Fish and Wildlife Service (FWS). GIS maps that provide the
locations of sensitive and protected species were used in this study to provide a siting preference to
locations that minimize impacts to these locations.

There are established biological compliance requirements at the NNSS for sensitive and protected
species. These requirements are summarized in the following paragraphs:

Tortoise Habitat (Endangered Species Act, Covered Under Programmatic Biological Opinion File Number
O8ENVS00-2019-F-0073, Effective 2019 through 2029)

1. Permanent disturbances of pristine tortoise habitat greater than 20 acres or 1-linear mile require
consultation with the DOE regulator, FWS.

i. This can take up to 4 months.
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ii. Biologists may be required to conduct preliminary field surveys of the project area.
iii. Biologists will complete a report on the potential impacts to the tortoise and its habitat to
submit to FWS.

iv. Once approved, FWS will set an acreage limit for disturbance and a “take” limit for
tortoises. “Take” is harassing, moving, or killing a tortoise.
\2 FWS will set terms and conditions for the project to minimize impacts to the tortoise and its

habitat as follows:
= Tortoise clearance surveys
= “Tortoise monitors,” (i.e., construction personnel will be trained by biologists on the
requirements of working in the tortoise habitat)
= Cover or fence all trenches left open and unattended
= Possible tortoise fencing requirement for perimeter of facility.

2. Permanent disturbances of pristine tortoise habitat (or disturbed habitat that has revegetated) of
less than 20 acres or 1-linear mile can proceed with the current terms and conditions set forth by
FWS in the DOE’s Programmatic Biological Opinion (i.e., Biological Opinion) as follows:

= Tortoise clearance surveys

= “Tortoise monitors,” (i.e., construction personnel will be trained by biologists on the
requirements of working in the tortoise habitat)

= Cover or fence all trenches left open and unattended

=  Possible tortoise fencing requirement for perimeter of facility.

3. Projects disturbing tortoise habitat under the Work-for-Others Program are required to pay
remuneration fees per acre of disturbance (currently $932/acre) to FWS. Habitat reclamation
(revegetation) may serve as an alternative to payment (this would be for the temporary habitat
disturbance).

Migratory Bird Treaty Act and Bald and Golden Eagle Protection Act

1. Avian Power Line Interaction Committee requires power structures to be avian friendly with at
least a 60-inch space between live lines to avoid electrocutions and power outages.

2. Active nests found during the project cannot be disturbed until all birds have left the nest. If a nest
is found on a powerline and causes a threat to the birds or an outage, appropriate laws will be

followed to relocate the nest.

Outside Tortoise Habitat and Other Sensitive and/or Protected Species

1. Project area will be reviewed by biologists to determine if other sensitive and/or protected
species (e.g., burrowing owls and sensitive plants) utilize the habitat and will determine
appropriate mitigation requirements as follows:

i. A pre-activity survey will be conducted
ii. If possible to avoid certain biological resources, these resources will be flagged
for avoidance
ili. Post-activity survey will be conducted.
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3.4.10.2  Evaluation Factors

The following evaluation factors were derived for this siting study related to the terrestrial /ecology
impacts to the habitat and wildlife evaluation factor:

®  Must be located outside natural or manmade water sources utilized by wildlife (e.g., Cane
Spring, Gold Meadows, existing ponds, or sumps) with a one-kilometer buffer area

o Minimize disturbance of sensitive or protected species habitat (e.g., tortoise, sensitive plants,
burrowing owls).

3.4.11 Air Quality and Other Resource Impacts (e.g., Historic and Cultural Resource
Considerations)

3.4.11.1 Discussion

For this siting study, several diverse and distinct siting related considerations were grouped together
for air quality and other resources impacts evaluation category. Air quality in this study’s context is
primarily focused on air quality during ARD construction and operational activities. Other resource impacts
are generally associated with potential cultural resource impacts to known areas of archaeology
significance or eligible sites for the National Register of Historic Places.

As part of compliance with Section 106 of the National Historic Preservation Act, NNSA supported by
the Desert Research Institute (DRI) conducts cultural resource surveys and identifies cultural resources within
the area of potential effect for all proposed projects and activities (undertakings) that may affect cultural
resources. If possible, NNSA avoids significant cultural resources impacts by adjusting the location of a
proposed undertaking. When avoidance is not practicable, NNSA consults with the Nevada State Historic
Preservation Officer, and possibly the Advisory Council on Historic Preservation, to identify measures to
mitigate adverse impacts on those resources. Maps and survey data for cultural resource impacts are
maintained by DRI and are not available within the M&O GIS. Consequently, the evaluation of cultural
resource impacts for this study utilized the judgment of environmental protection SMEs assigned as part of
the IPT. If the NNSS is selected and approved for ARD activities in the future, it is expected that detailed
cultural resource surveys will be needed to evaluate the impact of these resources at the proposed
locations.

3.4.11.2  Evaluation Factors

The following evaluation factors were derived for this siting study related to the air quality and other
resource impacts evaluation factor:

o The impacts to air quality attributed to construction activities is not significant and would be
short lived and would cease after construction is completed

e Required transmission lines do not provide a detriment to air quality based on production of
ozone and oxides of nitrogen

e The proposed site would minimize impacts to cultural resource sites or historic preservation
areas that may be eligible for the National Register of Historic Places or covered by other
National Historic Preservation act considerations

o The proposed siting avoids areas of high-predictive archaeology zones

e The proposed site does not cause or minimizes any irreversible or irretrievable commitments of
resources
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o The site does not provide adverse societal effects.
3.4.12 Security Considerations

3.4.12.1 Discussion

NNSS operations are technically diverse and include operations with Category | nuclear material.
Accordingly, the Nevada Enterprise (NVE) infrastructure contains the requisite safeguards and security
program to manage these materials safely and securely. Physical security is provided by a designated
security contractor that provides the necessary armed security police officers to respond to security related
incidents based on well-established plans and procedures. The NVE security contractor also provides
technical security functions for maintaining security systems such as the Perimeter Intrusion and Detection
System at the DAF.

The M&O contractor also supports the safeguards and security program. A key function of the M&O
contractor is conducting security risk assessments (SRAs) or vulnerability assessments (VAs) to characterize
and neutralize security related design basis threats. A SRA or VA was not undertaken for ARD activities
based on the lack of a specific target definition. It is anticipated that ARD activities likely would involve
activities with Category 4 nuclear material based on the graded safeguards table in DOE O 474.2,
Nuclear Material Control and Accountability, but could involve higher security category materials for
selected ARD research and development activities. An aspect of this study for preferential site ranking is
how well-identified ARD locations can be protected against postulated security related threats based
qualitative SRA and VA considerations and assuring these locations do not adversely impact Design Basis
Threat mitigation at nearby sites.

3.4.12.2  Evaluation Factors

The following evaluation factors were derived for this siting study related to the security considerations
evaluation factor:

e The proposed site is advantageous for physical security protection and the protection on
nuclear materials

e Siting supports ensuring appropriate security controls are available
e Sufficient area exists at the site to permit adequate security standoff distances
e Features that could affect security measures and security plans are favorable

e Site selection facilitates mitigation of Design Basis Threats to reactor site and does not
exacerbate Design Basis Threat mitigation at nearby sites.
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3.5 Identify Candidate Siting Locations

3.5.1 Siting Location Approach

The mapping capability of the NNSS GIS was leveraged to determine candidate site
locations for a more in-depth AOA using the weighted evaluation factors. The first step in using
this capability was creating exclusion area maps based on the “must” evaluation factors where
ARD siting would undesirable. These exclusion areas are depicted by blacked-out areas within
the NNSS boundary. These individual exclusion area maps were then subsequently layered upon
one another to provide a singular exclusion area map.

The next step in applying the GIS capability was to generate data maps considering
preferences for site suitability. This includes an integrated layered map showing all data taken
into consideration, along with maps showing the different types of data considered for suitability
(e.g., slope, seismic, and proximity to infrastructure). Transparency was applied to the data, so
that lighter areas are more suitable and darker areas are less suitable for ARD siting.

Finally, an integrated map with all data used to determine suitability was generated showing
potentially optimal locations for ARD activities. For this integrated suitability map, the exclusions
are overlaid on the data used for consideration of site suitability based on preferences. Varying
degrees of transparency were used to depict the more suitable locations by a lighter degree of
shading.

3.5.2 Siting Exclusion Areas

Figure 3-8 shows the combined siting exclusion area map. The data in this map includes all
areas excluded from siting consideration (i.e., blacked-out areas) due to contamination, use
restrictions, nuclear testing, geology, or environmental factors.
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The following siting exclusion maps from the GIS were individually generated and combined
to provide an integrated layered exclusion area map.

e Geology (Figure 3-9): This map excludes areas that have a surface geology other than
Quaternary /Tertiary alluvial sediments.

e Nuclear Testing Areas (Figure 3-10): This map excludes areas of past underground and
surface nuclear tests with a one-kilometer buffer area, and the inventory emplacement
holes are buffered at twice the total depth.

e Radiological Areas (Figure 3-11): This map excludes defined radiological areas. These
areas are past on aerial radiation surveys, and other identified radiologically impacted
area boundaries.

e Drainage (Figure 3-12): The data in this map excludes playas and intermediate and
major drainages (buffered at 100 and 200 meters, respectively).

e Environmental Restrictions (Figure 3-13): The data in this map excludes natural and
manmade water sources displayed with a one-kilometer buffer area.

e Land-Use Restrictions (Figure 3-14): The data in this map includes FFACO land-use
restrictions and explosive operating areas.

e Vertical Openings and Explosive Contaminated Areas (Figure 3-15): The data in this map
includes explosive contamination areas, abandoned mine shafts/adits, and hazardous big
holes. Explosive contamination areas depict zones around active firing tables that are
subject to explosives’ contamination from incomplete or failed detonation. Known mine
shafts, adits, vaults, and other potentially hazardous open holes and steep-sided or
vertical openings in the ground are displayed with a 100-foot buffer area.

e Solid Waste Landfills (Figure 3-16): This map shows the geographic locations of solid
waste landfills within the NNSS site boundary.

The exclusion maps that follow are ordered by their relative amount of excluded areas within
the map.
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Figure 3-10. Exclusions for Nuclear Testing Areas.
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Figure 3-12. Drainage Related Exclusion Areas.
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Figure 3-13. Exclusions for Environmental Restrictions.
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Figure 3-16. Exclusions for Solid Waste Landfills.
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3.5.3 Siting Preferences

Figure 3-17 shows the combined siting preference map. Data shown include locations
considered for siting due to proximity to existing infrastructure, contamination, topography,
seismic, ecological, or other factors. All layers have a 50% transparency, with lighter colors
indicating areas that are more suitable for siting, and darker colors indicating areas that are less
suitable. The approximate northern boundary of the tortoise range (green line) is shown to
reference tortoise habitat south of this line.

Siting Considerations
Map Date: December 29, 2020
Siting Considerations Approximate Northern
Sultable - ?f;’;‘i:“é :; ;h: Desert

Unsuitable
Oatz shawn include locations consdered for siting due to praximity to existing
infrastruchure, contamination, toacgrashy, seismic, ecological, o cther factors, Alllayers)
have a 50 transnarency, with ighter colees indicating areas that are more suitable for
siting, and clark tolors indicating areas that are less suiteble, The desert tortoise
boundary is shown for reference,
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Figure 3-17. Integrated Siting Preferences Map.
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The following siting preference maps from the GIS were individually generated and combined
to provide an integrated, layered exclusion area map:

e Power Infrastructure (Figure 3-18): The power infrastructure was buffered by the distance
from an electrical substation (to beyond 5 miles) associated with the 34.5 kV (yellow lines)
or 138 kV power lines (black lines). The preference is to be near an existing electrical
substation.

e Road Infrastructure (Figure 3-19): The road infrastructure was buffered by the distance
from a primary road (to beyond 5 miles). The preference is to be near a primary onsite
road.

e Bounding PPE Water Capacity (Figure 3-20): This map shows the areas in the current
water system that meets the PPE raw water consumption requirement for flowrate of 450
gallons per minute. The preference is to be near an area (less than 5 miles) that can meet
the bounding PPE water demand.

e Slope (Figure 3-21): This GIS map provides data on the slope’s degree for the following
slope intervals: less than or equal to 1%, 1 to 2%, 2 to 3%, 3 to 4%, 4 to 5%, and
greater than or equal to 5%. The preference is for flat a terrain as possible for
construction.

e Seismic Considerations (Figure 3-22): This map was buffered by distance from Quaternary
faults out to beyond 5 miles. The preference is to be at sufficient distance from faults to
have no incremental construction requirements or undesired seismic risks.

e Other Considerations (Figure 3-23): The data on this map includes potential unexploded
ordnance (UXO) and energetics materials storage (with 1250-foot buffer area). Although
the potential exists to encounter UXO anywhere on the NNSS (former gunnery range), the
UXO polygons depicted on this map represent areas of the NNSS believed to have
greater potential UXO density based on historical accounts of activities conducted in those
areas. The preference is to avoid siting in these areas.

e Contamination Considerations (Figure 3-24): This map’s data include beryllium legacy
sites, corrective action sites (CAS), and FFACO subsurface use restrictions. Beryllium and
CAS locations are displayed with a 100-foot buffer area. The FFACO-use restriction
boundaries were established to communicate all subsurface activities, including drilling,
pumping, and testing of wells that may impact the flow of contaminated water. The
preference is to avoid siting in these locations.

e Ecological Considerations (Figure 3-25): This map’s data map include areas with sensitive
plant species having additional compliance requirements. The preference is to avoid these
areas. Tortoise biological compliance is required within tortoise habitat (south of the green
line in Figure 3-17), as well as potential tortoise habitat (at or just north of the green line
in Figure 3-17), and tapers off as the project moves further north.
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Figure 3-18. Power Infrastructure Preferences.
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Figure 3-19. Road Infrastructure Preferences.

52

INL/EXT-21-62613



>
NEVADA NATIONAL N

NNSS Demonstration Reactor Siting & Capabilities Study % N RIC ‘ NNSS

SECURITY SITE /
/

Water Infrastructure

. = Map Date: December 29, 2020
#
U 4
y pid -, Waler Line Distance from Water Line with 450
i 1 Avail /80 psi Availabl
-* 450 gpm/G0 psi Available gpm/ol psi Avallable

450 gpm/60 psi Not 0 miles

Available B o5 e

2 a 6 & 1 12 1 Komaters

o

|

f T T T T ]

0 2 4 s ] 10 bies
Map Projection: UTM (Zone 11, meters), WGS84

Wap preduced by the MSTS GIS Servicas Department Preduct (D 20201108-01-PD16-R00

. 2,
//,,Jy
07

=
g
£
H
S
£
S
Ei £
§ 3
8
e
=3
3
} &
§ H
: S
¢
i’
&
L~
&
o
¢
\\
S
N
s,
N,
N,
>

Figure 3-20. Water Distribution System Preferences.

INL/EXT-21-62613 3



NNSS Demonstration Reactor Siting & Capabilities Study

$% NRIC |

NEVADA NATIONAL

NNSS

SECURITY SITE

e

Slope
Map Date: December 14, 2020
Slope NNSS Boundary
=1% NNSS Operations Area
1- 2% . :
2.3% Slope derived from the 10-meter (horizontal
i spacing) Digital Elevation Model (DEM), created as
G- part of the 1997-98 NTS Digital Ortho-Tmage
[ S Quarter Quad (DOQQ) mission.
- 5
N a 2 a4 6 & 10 12 14Kometsrs
| I L o ;
o 2 1 s a 10 Nes
s Map Projection: UTM (Zone 11, meters), WGS84
Map produced by the MSTS GIS Servicas Department Product 1D 20201100-01-PO01-R00

2
£
5
; o 3
g :' £
S
H > 8
1 g £
H §i 3
1 §
i ol 5
i =} £
¥ ! 8
. i *
£ : =
x L S
L
H
&
3
LT
I
-
7
\\
N /|
‘\\ y A3
N, - Sy g
\k ¢ L

Figure 3-21. Slope Preferences.
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Figure 3-22. Seismic Preferences.
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Figure 3-23. Preferences for Other Considerations (UXO and Energetic Materials Storage).
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Figure 3-24. Preferences for Contamination Considerations (Beryllium Legacy Sites, CAS, and
FFACO Subsurface Use Restrictions).
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Figure 3-25. Ecological Preferences.
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3.54 Siting Suitability

Figure 3-26 provides a map with all exclusion and preference data to determine suitability
for potential ARD activities. The lighter areas on this map are the most suitable locations for these
activities.

Site Suitability
Map Date: December 29, 2020
Site Suitability Approximate Northern
Suitable “mmm_ Boundary of the Desert

Tortoise Range
- Unsuitable

This map includes all data considered for siting, All layers (excapt exclusions) have a
50% transparency, with lighter colars indicating ereas that are more suitable, and dark
colors indicating areas that are less suitable. The dasert tortoise boundary is shown for
reference.
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Figure 3-26. Site Suitability Locations for ARD Activities.
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3.6 Evaluation Factor Weighting

3.6.1 Methodology

The evaluation factors were ranked against each other by each IPT member using a paired
comparison method to weight the criteria based on relative importance. This method
systematically compared each evaluation factor against the others to derive the relative
importance. Each IPT member decided which evaluation factor was more important based on their
knowledge and field of expertise and assigned a weighting factor on a graded scale of five
(much more important) to zero (equal in importance) to signify how much more important one
evaluation factor was over another. The individual IPT member scores were then combined to
provide consolidated evaluation factor weighting for use in the AOA.

3.6.2 Weighted Evaluation Factor Results

Table 3-2 provides an example of a completed evaluation factor paired comparison for an
IPT member. Table 3-3 provides the combined evaluation factor paired comparison from all IPT
members to determine the evaluation factor weighting.

Table 3-2. Evaluation Factor Paired Comparison Example.

Tot

Evaluation Factor Considerations B c o E F G H | 1 |iotat+ Weight %
&, Land Use BEl3Jal3|AJL]EJ3|FlIJAjljH)IjAlS]A]LS 14 10.1
B. Infrastructure and Energy Bj5|EBEJ3|EJ1]E]JL1]EB]J3]|EJ1]|E|5]EB]S 2R 201
C. Transportation and Traffic ClIJEfS|FIE|G|3|H]I]|C]3F|C|1 5 3.6
D. Radiological / Environmental Restoration Considerations |EJ 3| Fy 3| D1 |H] 3 D3] D]1 ] 6.5
E. Accident Analysis f Emergency Planning Considerations FIFJEJ3]JH]LIJEJI|E]S 21 151
F. Site Geology. Seismology. and Soil-Geotechncial Properties FI3JFJ1|Fl3|F]5 27 19.4
G. Hydrodogy and Related Considerations Hl 3]G 3] G|3 10 7.2
H. Terrestrial f Ecology / Impacts to Habitat and Wildlife HI3IHI3 20 14.4
. &ir Qualkity and Other Resource Impacts [e.g.. Historic and Cultural Resource Considerations) | 1 | 3 1 0.7
1. Security Considerations 4 28
‘Weighting Factors Enter more important factor or either factor if equally

5 - Much More Important important.

3 - More Important 139 104000
1 - Minor Difference . L
10 - Equal in Impartance Enter numiceral weighting factor based on scale.
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Table 3-3. Consolidated Weighted Evaluation Factors.

Evaluation Factor / IPT Member 1 2 3 4 5 6 7 8 9 | 10 | 11 |Total Weight %
A. Land Use 14 1l 33 41 26 25 1| 10| 18] 23 1 156 11.0
B. Infrastructure and Energy 28 6| 26| 24| 221 23| 10| 26| 26 7 9 207 14.5
C. Transportation and Traffic 5 1 9] 16 2 9 7 2] 17 1 5 74 5.2
D. Radiological / Environmental

Restoration Considerations 9 4 331 28 5[ 19| 16] 12| 16 4 13 159 11.2
E. Accident Analysis / Emergency

Planning Considerations 21 1| 24 1of 17 15[ 13| 19 1] 24] 11 156 11.0
F. Site Geology, Seismology, and

Soil-Geotechncial Properties 27 2| 21] 10 1| 30| 46| 25| 28| 46| 18 254 17.8
G. Hydrology and Related

Considerations 10 1 8 41 13| 18 4] 10[ 20 5 10 103 7.2
H. Terrestrial / Ecology / Impacts

to Habitat and Wildlife 20 11 1 5 8 9 31 10 7 5 8 115 8.1
I. Air Quality and Other Resource

Impacts (e.g., Historic and

Cultural Resource Considerations) 1 1 6] 13 9 71 31 4 2 1 4 79 5.6
J. Security Considerations 4 6 14| 16 4 [ 19| 12 2 14 28 120 8.4
Consolidated Results 1423 100.0

3.7 AOA Process

3.7.1 Candidate ARD Locations

Candidate ARD locations were identified by selecting regions within the lighter shaded areas
of the Site Suitability map given in Figure 3-26. These locations are described in terms of the
defined NNSS Area that they are located within and proximity to the nearest electrical
substation. These locations are shown in Figure 3-27 and summarized as follows (the list’s order
does not imply ranking of the sites):

e Location 1: Area 5 — Frenchman Flat Substation (1A5FF)

e Location 2: Area 6 — Tweezer Substation (2A6TW)

e Location 3: Area 2 — Valley Substation (3A2VA)

e Location 4: Area 25 — Jackass Flats Substation (4A25JF)

e Location 5: Area 18 — Stockade Wash Substation (5A18SW)

The candidate ARD locations to be subjected to ranking by the AOA are outside of defined
exclusion areas and are generally favorable locations based on the established, desired
preferences for site suitability. Common attributes for these potential locations are proximity (less

than 5 miles) to electrical services and primary roads to preclude excessive costs for new
infrastructure capabilities.
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Figure 3-27. Site Suitability Locations for ARD Activities.
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3.7.2 Candidate Location AOA Methodology

Candidate ARD locations were subjected to an AOA using the derived weighted evaluation
factors. IPT members assigned a value of 10-0 to a candidate location based on how well the
location scored against each of the established evaluation factor categories. Individual IPT
members only scored the evaluation factors where they could provide informed input based on
their knowledge and experience. The 10-0 scale is defined as follows:

e 10 = Candidate location is advantageous for most evaluation factors

e 5 = Candidate location is advantageous for many evaluation factors

e 1 = Candidate location is advantageous for some evaluation factors but has some
limitations for some evaluation factors

e 0 = Candidate locations have disadvantages for some evaluation factors that render the
location more undesirable than desirable.

The values assigned by each IPT member were then multiplied by the evaluation factor
weighting factors, and these products are summed to provide an overall score for each candidate
site. The AOA matrixes prepared by each IPT member were subsequently consolidated to provide
an average score based on the number of IPT member responses. The candidate locations with
the resulting highest scores are the most advantageous and ranked accordingly. A lower score
does not necessarily eliminate a candidate location from future consideration but simply indicates
it is less preferable based on the methodology used for this ARD siting study. Table 3-4 provides
the structure of the AOA comparison of candidate locations.

Table 3-4. AOA Matrix for Candidate Location Ranking.

AOA MATRIX CANDIDATE ARD LOCATIONS

Evaluation Factor Categories: WEIGHT %2 1ASFF 2A6TW 3AVA 4A25]F SALBSW
Score | value | Score | Value | Score | Value | Score | Value | Score | Value

A Land Use 110

B. Infrastructure and Energy 145

C. Transportation and Traffic 5.2

0. Radiological / Environmental Restoration

Considerations 112

E. Accident Analysis / Emergency Planning

Considerations 11

F. Site Geology, Seismology, and Soil-

Geotechnical Properties 178

G. Hydrology and Related Considerations 7.2

H. Terrestrial / Ecology / Impacts to Habitat and

Wildlife B1

I. Air Quality and Other Resource Impacts (e.g.,

Historic and Cultural Resource Considerations) 5.6

1. Security Considerations B4

TOTALS 100

RANK

Scoring Definitions for Ato J:

10 = Candidate location is advantageous for maost evaluation factors.

5 = Candidate location is advantageous for many evaluation factors.

1 = Candidate location is advantageous for some evaluation factors but has some limitations for some evaluation factors.

0 = Candidate location has disadvantages for some evaluation factors that render the location more undesirable than desirable.
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3.7.3 AOA Results

Table 3-5 provides the consolidated AOA Matrix results. These results established the relative
ranking of candidate locations for ARD activities, with one being the highest or most preferred,
based on the established evaluation factors. The AOA Matrix results also provide insights on the
relative strengths or weaknesses of the candidate locations to specific evaluation factor
categories allowing for the tailored consideration of the locations based on the specific needs
and requirements of ARD activities desired to be performed.

Table 3-5. Consolidated AOA Matrix for Candidate Location Ranking.

AOA MATRIX CANDIDATE ARD LOCATIONS
1ASFF 2ABTW 3A2VA 4A25]F 5A185W

#of Average Average Average Average Average
Evaluation Factor Categories: WEIGHT % |Responses Score Score Score Score Score
A. Land Use 11.0 6 91.7 58.7 91.7 100.8 75.2
B. Infrastructure and Energy 14.5 5 145.0 145.0 66.7 66.7 40.6
C. Transportation and Traffic 5.2 6 43.3 27.7 16.5 35.5 8.7
D. Radiological / Environmental Restoration
Considerations 11.2 5] 93.3 93.3 102.7 112.0 112.0
E. Accident Analysis / Emergency Planning
Considerations 11 5 30.8 39.6 68.2 79.2 99.0
F. Site Geology, Seismology, and Soil-
Geotechnical Properties 17.8 3 1187 178.0 89.0 178.0 17.8
G. Hydrology and Related Considerations 7.2 5 46.1 46.1 23.0 44.6 38.9
H. Terrestrial / Ecology / Impacts to Habitat and
Wwildlife 8.1 5 13.0 48.6 81.0 211 64.8
I. Air Quality and Other Resource Impacts (e.g.,
Historic and Cultural Resource Considerations) 5.6 3 46.7 46.7 56.0 56.0 56.0
J. Security Considerations 8.4 4 73.5 54.6 52.5 63.0 525
TOTALS 100 702.0 738.3 647.2 757.0 565.4
RANK 3 2 4 1 5

374 Radiological Dispersion Analysis

3.7.4.1 Overview

A radiological dispersion analysis was performed with the intent of demonstrating the distance to the
LPZ would remain within the boundaries of the NNSS for the candidate ARD locations. In terms of reactor
siting, 10 CFR 100, Reactor Siting Criteria considers “a low population zone of such size that an individual
located at any point on its outer boundary who is exposed to the radioactive cloud resulting from the
postulated fission product release (during the entire period of its passage) would not receive a total
radiation dose to the whole body in excess of 25 rem or a total radiation dose in excess of 300 rem to the
thyroid from iodine exposure.” The analysis was done using version 3.0.2 of the HotSpot Health Physics
code. HotSpot calculates the radiological exposure to a target individual who remains at the same
downwind location throughout the passage of the plume and has the capability to determine the committed
dose equivalent to organs.
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The respirable source term is calculated using the following formula:

Respirable Source Term = MAR x DR x LPF x ARF x RF; where:

e  Material at risk (MAR) is the total quantity of the radionuclide involved in the release scenario

e Damage ratio (DR) is the fraction of the MAR that is actually impacted in the release scenario

o Leakpath factor (LPF) is the fraction of the MAR that passes through some confinement or filtration

mechanism

e Airborne release fraction (ARF) is the fraction of the MAR that is aerosolized and released to the
atmosphere

e Respirable fraction (RF) is the fraction of aerosolized material that is respirable (aerodynamic
diameter (AD) < 10 microns).

Table C.3 of NRIC-21-ENG-001 (PNNL-30992) provides the maximum and average radionuclide
activity for radionuclides with potential mobility at the end of operation for microreactors. This radiological
release inventory was used in conjunction with the parameters in Table 3-6 as inputs into HotSpot to
calculate receptor doses.

Table 3-6. Radiological Dispersion Analysis Parameters.

NNSS

SECURITY SITE

Parameter Assumption / Value Rational

Core Size Five metric tons Initial fuel loading for Microreactor given in PPE
Accident Large loss of coolant accident Regulatory Guide 1.183, Alternative Radiological
Type (LOCA) Source Terms for Evaluating Design Basis Accidents at

Nuclear Power Reactors indicates an accident source
term is intended to represent a major accident
involving significant core damage and is typically

postulated to occur in conjunction with a large LOCA.

Release Type

Non-buoyant, ground level,
point source release

Coefficients

Consequence | Plume centerline concentrations

Calculation for calculation of dose
consequences

Dispersion Rural dispersion coefficients.

HotSpot using Briggs open-
country dispersion coefficients

Required by DOE-STD-3009-2014, Preparation of
Nonreactor Nuclear Facility Document Safety Analysis
for ensuring conservative calculation of offsite doses

using a DOA approved toolbox code (e.g., HotSpot).

Deposition 0.1 em/sec for unfiltered

Velocity release of particles (1-10 Pm
Aerodynamic Equivalent
Diameter); O cm/sec for
tritium /noble gases

Surface 3 em

Roughness

Weather F-stability class (moderately

Conditions stable), wind speed of 1 m/s

Breathing 3.3E-04 m3/s Recommended value in DOE-STD-3009-201 4.

Rate
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Parameter Assumption / Value Rational

Dose HotSpot DCF library from Newer dose coefficients provided by HotSpot.

Conversion Federal Guidance Report No.

Factor (DCF) 13, Cancer Risk Coefficients for

Environmental Exposure to
Radionuclides

DR 1.0 The conservative assumption is all MARs are affected
by postulated accident.

LPF .01 10 CFR 50.34(a)(1)(ii)(D) indicates an applicant shall
perform an evaluation and analysis of the
postulated fission product release, using the
expected demonstrable containment leak rate and
any fission product cleanup systems intended to
mitigate the consequences of the accidents. An LPF of
.01 is deemed to be reasonably conservative for
containment leak rate.

ARF X RF Noble gases: 1.0 The values for ARF x RF except for tritium are from

Halogens: 0.4 RG 1.183 for a pressurized water reactor LOCA
Alkali metals: 0.3 release for the types of radionuclides involved in the
Tellurium group: 5.0E-02 release. The value for tritium is from ANSI/ANS-
Barium, strontium: 2.0E-02 5.10, Airborne Release Fractions at Non-Reactor
Noble metals: 2.5E-03 Nuclear Facilities for tritium as water at temperatures
Tritium: 1.0 > 200°C to 600°C.

3.7.4.3 Results

The results of the radiological dispersion analysis indicate the LPZ distance to be less than 6 kilometers
(km). Figure 3-28 provides the calculated total effective dose (TED) for a 5 metric tons of heavy metal
(MTHM) microreactor as a function of distance using the maximum and average radionuclide activity from
Table C.3 of NRIC-21-ENG-001 (PNNL-30992). At 6 km, the calculated TED using the maximum
radionuclide activity is calculated to be less than the 25-rem criterion for the LPZ. Figure 3-29 shows the
calculated committed dose equivalent to the thyroid associated for a 5-MTHM microreactor with the
maximum radionuclide activity for iodine releases. This calculation shows that the LPZ criteria from iodine
exposure is not exceeded at 4 km. Therefore, based on the assumptions for this analysis (Table 3-6), it is
expected that the LPZ remain within the boundaries of the NNSS for candidate site locations that are 6 km
to the nearest NNSS site boundary.
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Five MTHM Microreactor Plume Centerline

Dose
40.0
35.0
30.0
— 25.0
€
[}
3 20.0
[a)
w
= 15.0
10.0
I II
0.0
4.000 6.000 8.000 10.000
B Average Activity Dose 21.0 11.3 7.3 5.4
B Max Activity Dose 36 19 12.5 9.45

Distance (km)

B Average Activity Dose B Max Activity Dose

Figure 3-28. Microreactor Plume Centerline Dose for LPZ Determination.
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Figure 3-29. Microreactor Thyroid Committed Equivalent Dose for LPZ Determination.
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4. RESULTS AND DISCUSSIONS

4.1 Preferred ARD Locations

The preferred ARD locations are outside of the defined exclusion areas established by this
study and have features that demonstrate their suitability for siting ARD activities based on the
geospatial preference criteria evaluated with the use of NNSS GIS mapping capability. The AOA
analysis supplements the site suitability map by allowing for a qualitative evaluation of the siting
related evaluation factors using the expertise of the IPT.

4.1.1 Area 25 — Jackass Flats Substation

The proposed candidate location is in Area 25 of the NNSS near the Jackass Flats Substation
in an area designated as a reserved land-use zone.

4.1.1.1 Positive Attributes

The proposed location near the Jackass Flats Substation ranked relatively high for following
evaluation factor categories: (1) land use; (2) transportation and traffic, (3) radiological /environmental
restoration considerations; (4) accident analysis/emergency planning C\considerations; (5) site geology,
seismology, and soil-geotechnical properties; (6) air quality and other resource impacts; and (7) security
considerations.

The proposed location is in a reserved land-use zone that is consistent for its potential use for ARD
activities. Sufficiently available land exists to support the permanent and temporary (construction) desired
by the PPE for ARD activities. Using this location would optimize this land-use zone by providing new
research and development in a currently underutilized area of the NNSS, and could complement future
envisioned missions (e.g., solar demonstration projects) through shared utility systems. The location is
sufficiently isolated from other mission facilities to preclude adverse safety and security impacts and is the
second closest location to the entry gate to NNSS providing for more ease of access and transportation of
materials. The location is also within reasonable proximity (less than 25 minutes) of the Mercury Fire Station
and Medical Facility. The proximity to the Mercury Campus also enhances other logistic considerations such
as food and housing. The proximity to the Jackass Flats Substation provides access to a 138-kV power
supply and the electrical transmission network. The location is in an area of alluvial sediments and has flat
terrain enabling construction. The relative proximity to Yucca Mountain, as opposed to other candidate
sites, may enhance applying the results of the Level 4 Yucca Mountain PSHA to this location although there
are differences in the geologic medium between the sites (i.e., Tuff versus Alluvium). The site is near a
Meteorological Data Acquisition (MEDA) tower to obtain relevant data for use in characterizing
atmospheric dispersion conditions and approximately a distance of 8 km from the site boundary. There are
no nearby airstrips to this location. The location is within the Alkali Flat-Furnace Creek groundwater basin,
which is decoupled from the groundwater basin for Devils Hole reducing the likelihood of impacts on the
endangered pupfish. NNSS SWEIS data suggests a higher sustainable yield for this groundwater basin
indicating a higher quantity of groundwater that can be withdrawn from the basis on an annual basin
without depleting the basin and considering water rights already committed to others. Also, this area is
distant from established corrective action units for groundwater contamination from past underground
nuclear testing precluding impacts on known contaminant boundaries.
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4.1.1.2 Potential Location Specific Constraints

The proposed location near the Jackass Flats Substation ranked relatively low for following evaluation
factor categories: (1) infrastructure and energy, and (2) terrestrial /ecology/impacts to habitat and
energy.

A new water well would be needed to support ARD activities at this location because at present water
is unavailable. This site historically had four water wells, but recent failures and past well retirements have
made water service unavailable at present. The Nevada State Engineer issued an order in 2008 stating
that, with some exceptions, they will deny permits to withdraw water within a 25-mile radius of Devils
Hole. Therefore, the new water well will need to be outside of this established radius. There are future
prioritized projects to restore water services in this area. This location is also within the tortoise habitat that
would require evaluation and response in accordance with the established biological opinion. The location
is within the EPZ of the Port Gaston high-hazard facility that conducts hazardous material experiments.

4.1.2 Area 6 — Tweezer Substation

The proposed candidate location is in Area 6 of the NNSS near the Tweezer Substation in an
area designated as a reserved land-use zone that borders the nuclear test land-use zone.

4.1.2.1 Positive Attributes

The proposed location near the Tweezer Substation ranked relatively high for following evaluation
factor categories: (1) infrastructure and energy; (2) transportation and traffic; (3) site geology,
seismology, and soil-geotechnical properties; (4) hydrology and related considerations; and (5)
terrestrial /ecology /impacts to habitat and wildlife.

A key strength of this location is its proximity to the required infrastructure (e.g., roads, power, and
water) to support ARD activities. The site is within a water service area that can meet a PPE flowrate
demand of 450 gpm. The Tweezer Substation is centrally located within the NNSS hub-and-spoke
electrical grid providing for the redundancy, and this substation provides both a 138 kV and 34.5 kV
electrical supply. The location is in proximity to the F&R Station 2 (less than 5 minutes), and adjacent to the
Area 6 Construction facility infrastructure providing access to maintenance shops and a cafeteria. The
location is readily accessible to the Mercury Highway and the third shortest distance to the NNSS entry
gate. The location is along the defined mission corridor of the site providing greater accessibility to energy
and communications services. The location is also within reasonable proximity (less than 40 minutes) of the
Mercury Fire Station and Medical Facility. The location is not within an EPZ of a nearby facility and
approximately 10 km from the site boundary. The location is an area of alluvial sediments and has flat
terrain enabling construction. The site is in proximity to a MEDA tower to obtain relevant data for use in
characterizing atmospheric dispersion conditions and may be able to leverage the MEDA data previously
collected for radiological dispersion modeling at nearby nuclear facilities (i.e., DAF and U1 Complex). The
location is just outside the range of the tortoise and known to be poor tortoise habitat in general.

4.1.2.2 Potential Location Specific Constraints

The proposed location near the Tweezer Substation ranked relatively low for following evaluation
factor categories: (1) land use; (2) radiological /environmental restoration considerations; (3) accident
analysis/emergency planning considerations; (4) air quality and other resource impacts; and (5) security
considerations.

Although this location is in an appropriate land-use zone (i.e., reserve) and has the desired space for
ARD activities, there are concerns that conflicts could arise with nearby facilities. The proposed location is
between the Nuclear Hazard Category 2 DAF (approximately 5.2 miles away) and the UTa Complex
(approximately 2.3 miles away). The relative proximity of ARD activities to these nuclear facilities may
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create new external event considerations that need to be addressed documented safety analyses for these
existing nuclear facilities. The UTa Complex is currently performing several high-priority significant
modifications through line item capital acquisition projects including a UTa Complex Enhancement Project
to provide enhanced capabilities for subcritical experiments. These projects include required power system
upgrades that may create conflicts with the power needs for ARD activities. This location is also in a high-
traffic area for personnel, and near transportation routes for movement of materials for national security
missions that could create traffic congestion and incremental security considerations. This latter concern
could be exacerbated by short-term increases in personnel for ARD construction activities who are
uncleared (no security clearance). This location is within the Ash Meadows groundwater basin that also
provides a source of water to Devils Hole where the endangered pupfish reside. This groundwater basin
has an identified high-transmissivity corridor that facilitates how fast and far a pumping signal propagates
through an aquifer. The underlying concern is that prolonged high-flowrate pumping drawdown in support
of ARD activities may propagate through the high-transmissivity corridor, impacting water levels at Devils
Hole and the pupfish. The SWEIS indicates this groundwater basin also has a lower sustainable yield
raising concerns for its timely replenishment to sustain water levels.

4.1.3 Area 5 — Frenchman Flat Substation

The proposed candidate location is in Area 5 of the NNSS near the Frenchman Flats
Substation in an area designated as a reserved land-use zone.

4.1.3.1 Positive Attributes

The proposed location near the Frenchman Flats Substation ranked relatively high for following
evaluation factor categories: (1) land use; (2) infrastructure and energy; (3) transportation and traffic; (4)
site geology, seismology, and soil-geotechnical properties; (5) hydrology and related considerations; and
(6) security considerations.

The proposed location is in a reserved land-use zone that is consistent for its potential use for ARD
activities. Sufficiently available land exists to support the permanent and temporary (i.e., construction)
desired by the PPE for ARD activities. This location provides both availability and proximity to desired
water, power, and road infrastructure. The site is near a water service area that can meet the PPE
flowrate demand of 450 gpm. The Frenchman Flats Substation is centrally located within the NNSS hub-
and-spoke electrical grid providing for the redundancy, and this substation provides both a 138 kV and
34.5 kV electrical supply. This substation has a spare transformer that can be used for ARD activities. The
location is near the Area 5 Radioactive Waste Management Complex minimizing the travel distance for
any low-level waste generated by ARD activities. The location is also the shortest distance to the entrance
of the NNSS. The location is near the Mercury Highway and is approximately 15 minutes from both fire
stations and the Mercury Medical Facility. The location is near the defined mission corridor of the site
providing greater accessibility to energy and communications services. The proximity to Mercury Campus
also enhances other logistic considerations such as food and housing. The location is an area of alluvial
sediments and has flat terrain enabling construction. The site is near two MEDA towers to obtain relevant
data for use in characterizing atmospheric dispersion conditions.

4.1.3.2 Potential Location Specific Constraints

The proposed location near the Tweezer Substation ranked relatively low for following evaluation
factor categories: (1) radiological /environmental restoration considerations; (2) accident
analysis/emergency planning considerations; (3) terrestrial /ecology /impacts to habitat and wildlife; and
(4) air quality and other resource impacts.

Although this location is in appropriate land-use zone (i.e., reserve) and has the desired space for ARD
activities, there are concerns that conflicts could arise with nearby facilities. The location is within the EPZ of
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the Nonproliferation Test and Evaluation Complex High-Hazard Facility that conducts hazardous material
experiments in the open atmosphere. The location is also near the EPZ of the Area 5 Radioactive Waste
Facilities. The relative proximity of ARD activities to the Area 5 Radioactive Waste Management Complex
(approximately 3 kilometers) may create new external event considerations that would need to be
addressed in the Documented Safety Analysis for these existing nuclear operations. This location is also the
closest of the ARD locations to the site boundary (approximately 5 kilometers) resulting in the highest
relative radiological consequences for any postulated accidents. This location is within tortoise habitat that
would require evaluation and response in accordance with the established biological opinion. In addition,
this location is within the Ash Meadows groundwater basin with the concern that prolonged high-flowrate
pumping drawdown in support of ARD activities may propagate through the high-transmissivity corridor,
impacting water levels at Devils Hole and the pupfish. The SWEIS indicates this groundwater basin also has
a lower sustainable yield raising concerns for its timely replenishment to sustain water levels. The location is
also near an area with past identified UXO.

4.1.4 Area 2 — Valley Substation

The proposed candidate location is in Area 2 of the NNSS near the Valley Substation in an
area designated as a nuclear and HE land-use zone.

4.1.4.1 Positive Attributes

The proposed location near the Valley Substation ranked relatively high for following evaluation
factor categories: (1) land use; (2) accident analysis/emergency planning considerations; (3)
terrestrial /ecology/impacts to habitat and wildlife; and (4) air quality and other resource impacts.

The proposed location is in a nuclear and HE land-use zone that is consistent for its potential use for
ARD activities. Sufficiently available land exists to support the permanent and temporary (construction)
desired by the PPE for ARD activities. The location is an area of alluvial sediments and has flat terrain
enabling construction. The nearby Valley Substation is centrally located within the NNSS hub-and-spoke
electrical grid providing for the redundancy, and this substation provides both a 138 kV and 34.5 kV
electrical supply. This portion of the electrical grid has an extension to wheel power to the AFB. The
location is near Rainer Mesa’s primary road for accessibility. The site is approximately 10 kilometers from
the nearest site boundary to minimize postulated radiological consequences. The location is not within
tortoise habitat.

4.1.4.2 Potential Location Specific Constraints

The proposed location near the Valley Substation ranked relatively low for following evaluation factor
categories: (1) infrastructure and energy; (2) transportation and traffic; (3) site geology, seismology, and
soil-geotechnical properties; (4) hydrology and related considerations; and (5) security considerations.

Water services at this location are currently insufficient to support ARD activities. There is a nearby
transient water system with an operating well in Area 18 that supplies water to Area 12 that includes
some piping near the proposed location in Area 2. This location is relatively remote (approximately 38
miles from the NNSS access gate) with an approximate travel time of an hour to reach Mercury. As a result
of this remoteness, emergency fire response is less timely (approximately 25 minutes from F&R Station 2),
and the proximity to supporting energy services (e.g., liquid fuels, natural gas) would be more distant with
longer travel times. The remoteness and longer distance from this location to Mercury is also envisioned to
degrade the timeliness of logistical support for ARD construction activities. The location would require
personnel supporting ARD construction and operations activities to travel past NNSS mission corridor
facilities causing more traffic congestions and potentially some incremental security considerations. The
remoteness of this site is anticipated to limit the applicability of the data from past seismic studies at Yucca
Mountain and DAF. This location may have potential conflicts with known beryllium legacy sites, CAS
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and/or FFACO subsurface use restrictions based on contamination considerations preference map. There
are no MEDA towers in this NNSS area. This location is in the Ash Meadows groundwater basin with the
concern that prolonged water drawdown may propagate to the high-transmissivity corridor impacting
water levels at Devils Hole and the pupfish. The location is within an EPZ of a nearby facility and near
(two to three miles) an area where high explosives (HE) experiments are conducted.

4.1.5 Area 18 — Stockade Wash Substation

The proposed candidate location is in Area 18 of the NNSS near the Stockade Wash
Substation in an area designated as a reserved land-use zone.

4.1.5.1 Positive Attributes

The proposed location near the Stockade Wash Substation ranked relatively high for following
evaluation factor categories: (1) radiological /environmental restoration considerations; (2) accident
analysis/emergency planning considerations; (3) terrestrial /ecology /impacts to habitat and wildlife; and
(4) air quality and other resource impacts.

The proposed location is in a reserved land-use zone that is consistent for its potential use for ARD
activities. Sufficient available land exists to support the permanent and temporary (i.e., construction)
desired by the PPE for ARD activities. The location is an area of alluvial sediments supporting construction.
The nearby Stockade Wash Substation provides both a 138 kV and 34.5 kV electrical supply. The site is
approximately 11 kilometers from the nearest site boundary to minimize postulated radiological
consequences and is not in an EPZ of a nearby facility. The location is near Stockade Wash’s primary road
for accessibility. The location is not within tortoise habitat. There are two MEDA towers within reasonable
distance fo provide characteristic atmospheric dispersion data. The location is in the Alkali Flat-Furnace
Creek Ranch groundwater basin that has a higher relative sustainable yield for water and is decoupled
from Devils Hole, reducing the likelihood of potential adverse impacts to pupfish resulting from water
drawdown.

4.1.5.2 Potential Location Specific Constraints

The proposed location near the Stockade Wash Substation ranked relatively low for following
evaluation factor categories: (1) land use; (2) infrastructure and energy; (3) transportation and traffic; (4)
site geology, seismology, and soil-geotechnical properties; (5) hydrology and related considerations; and
(6) security considerations.

Although this location is in appropriate land-use zone (i.e., reserve) and has the desired space
for ARD activities, there are conflicts with ongoing activities that need to be deconflicted. The
location is within the geographic boundaries of existing active REOPs for work for other exercises
that would require permission from NNSA /NFO and the M&O contractor for the use of this
location. Water services at this location are currently insufficient to support ARD activities at the
desired flowrate of 450 gpm provided by the PPE. However, there is a transient water system
with an operating well in this area. This location is relatively remote (approximately 40 miles from
the NNSS access gate) with an approximate travel time of an hour to reach Mercury. As a result
of this remoteness, emergency fire response is less timely (approximately 25 minutes from F&R
Station 2), and the proximity to supporting energy services (e.g., liquid fuels, natural gas) would
be more distant with longer travel times. The remoteness and longer distance from this location to
Mercury is also envisioned to degrade the timeliness of logistical support for ARD construction
activities. The location would require personnel supporting ARD construction and operations
activities to travel past NNSS mission corridor facilities causing more traffic congestions and
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potentially some incremental security considerations. Additional security considerations may be
necessary during work for other exercises currently performed near this location. The location has
greater relative slope challenges that may make construction more difficult and the remoteness of
this site is anticipated to limit the applicability of the data from past seismic studies. The steeper
nearby terrain is anticipated to complicate security protection. The location is also near an area
with past identified UXO.

4.2 Other NNSS Capabilities for ARD Activities

This study is focused on candidate locations that can best meet the PPE of microreactors and
small- to medium-sized advanced reactors based on available NNSS GIS maps and an analysis
of applicable evaluation factors. The NNSS has other capabilities that may support the research
and develop for ARD activities. These capabilities were not considered possible locations for full-
scale ARD activities because they do not meet PPE structure and layout expectations (e.g.,
permanent disturbed acreage). However, these unique capabilities may be of value in
developing ARD technologies.

4.2.1 Underground Tunnels

The NNSS has several underground mined tunnels. Common attributes of these tunnels are
portal(s) for access, mined underground drifts and alcoves (e.g., rooms, open spaces) for
experimental operations, and an overburden of rock to the surface level. Historically, selected
tunnels were used to provide containment for underground testing that reduces their underground
length and have legacy radiological contamination. A NNSS underground facility safety and
health program description provides the safety and health requirements for operating and
construction activities within the tunnels. The availability of infrastructure (e.g., power, water, and
ventilation) within the tunnels varies, and some tunnels are currently inactive and would require
some degree of refurbishment or back-fit prior to use to meet current requirements.

Underground tunnels may be of use for ARD activities based on their intrinsic confinement and
containment features. Experiments have leveraged these features to preclude radiological
releases to the environment. The tunnels are also remotely located and support national security
initiatives that are more clandestine in nature. The tunnels are designated as high-hazard facilities
whose operational activities are covered within a common NNSS AB document. An established
change control process exists for the high-hazard tunnels to evaluate the introduction of new
operational activities against the applicable safety documentation, and enable changes, as
needed, for new operational activities. Appendix C provides a summary description of selected
NNSS tunnels.

4.2.2 DAF

The DAF located with Area 6 of the NNSS is a 100,000 square-foot operating Hazard
Category 2 nuclear facility. The DAF is authorized to conduct operations with security Category |
nuclear materials and as such is secured by 24-hour guard force and security alarm systems. Key
facility features include:

e Facility designed to effectively mitigate primary hazards of HEs and nuclear material.

o0 Heavily reinforced concrete structure for blast safety.
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o Buildings designed to confine nuclear material releases.

o Engineered safety features ensure filtered release.
e Independent buildings (including safety systems) connected by common corridor.
e Facility robustness enables staging/use of large quantities of material.

e Facility remoteness coupled with modern security features ensure secure staging of assets.

The DAF includes the following primary operating areas:

e Assembly Cells (5) with Gravel Gerties: The round assembly cells have gravel roof
structures (i.e., Gravel Gerties) designed to expand upward after a HE detonation, then
collapse into the building, providing filtration of radioactive material. Other confinement
equipment includes blast doors and blast-activated valves that limit propagation of the
blast to other areas.

e Assembly Bays (3) and High Bays (4): Used for operations associated with HE and /or
special nuclear material (SNM).

e Staging Bunkers (5): Used to stage HE, SNM, and subcritical test assemblies. No actives
are performed in these bunkers.

e Radiography Buildings (2): Contain equipment for the radiography of components and
assemblies but may also be used for limited operations associated with HE and/or SNM.

A portion of the DAF has been rededicated as the National Criticality Experiments Research
Center (NCERC). Other buildings have been modified to perform operations within engineered
containment systems such as gloveboxes and a downdraft table providing added flexibility with
the types on nuclear material forms that can be safety handled or assembled.

A key advantage of the DAF for ARD activities is an authorized, enabled footprint to perform
safely and securely the assemble and disassembly operations with nuclear materials.
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Figure 4-1. DAF in Area 6 of NNSS.

4.2.3 NCERC

NCERC within the DAF consists of four critical assemblies with two control rooms within several
operational buildings, and other operational buildings used for subcritical experiments and the
staging of research materials. A primary sponsor of NCERC is the DOE Nuclear Criticality Safety
Program whose mission is to provide sustainable expert leadership, direction, and the technical
infrastructure necessary to develop, maintain, and disseminate essential technical tools, training,
and data required to support safe, efficient fissionable material operations within the DOE.
NCERC provides the following unique capabilities:

o  Measurement of fundamental physics constants
o Nuclear cross sections
e Nuclear weapons science support
o Actinide properties
o Weapons safety
e Nuclear nonproliferation and nuclear counterterrorism support
o Detector development
o Dosimetry benchmarking
e Criticality safety research and training

o Benchmarks
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o Temperature coefficients
o Basic and advanced training

NCERC operational capability includes four critical assemblies named Comet, Flat-Top,
Godiva, and Planet (Figure 4-2). Comet is a general purpose vertical critical assembly designed
to accommodate experiments in which neutron multiplication is measured as a function of
separation distance between two experimental components. The Flat-Top critical assembly
provides benchmark neutronic measurements in spherical geometry with several different fissile
driver materials. The Flat-Top critical assembly is used for fundamental reactor-physics studies
and for performing irradiations in the known neutron spectra to provide samples for
radiochemical research. The Godiva critical assembly is designed to operate in both the critical
and prompt-critical regimes and to produce bursts of fast neutrons. The Godiva critical assembly
has fixed fuel components and a permanent structural base. The fuel components are plated and
held together by three external C-shaped clamps made from high-performance, ultra-high-
strength steel. A hollow steel cylinder is positioned inside the plates to provide a sample cavity.
Planet is a general purpose, vertical critical assembly that uses a movable table powered by a
hydraulic lift. Planet is used to investigate the criticality characteristics of different geometries and
compositions. Both heterogeneous and homogeneous arrangements of fissile materials with
different types and quantities of moderator materials can be used.

Work done by NCERC in collaboration with NASA demonstrates the capability and agility of
the critical assemblies being used for the research and development of fission power systems
(FPSs) for space system applications. A successful NCERC experiment named Demonstration Using
Flat-Top Fissions (DUFF) provided a proof of concept test for nuclear heated power generation
with the objective of producing positive electric power from nuclear heat. The significance of this
test was the first ever Stirling engine operation with fission heat, and first ever heat pipe cooled
fission experiment. The complete experimental set-up for DUFF is shown in Figure 4-3.

The success of the DUFF experiment was leveraged to pursue a full-scale nuclear ground test,
nicknamed “KRUSTY” (i.e., Kilopower Reactor Using Stirling Technology) using nuclear heat power
generation with a specially design reactor core, heat pipe thermal transport systems, and Stirling
power conversion. The goal of this subsequent experiment was to demonstrate the capability of
FPSs to generate power that is scalable in the range of 1 to 10-kilowatt electric enabling both
science and human exploration space missions. The KRUSTY experiment was successfully executed
using the Comet critical assembly. Figure 4-4 shows a schematic drawing of experiment
configurations on the Comet critical assembly.
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Figure 4-2. NCERC Critical Assemblies.
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Platen fully withdrawn. Reactor is highly Platen lifts reflector (green) and lower
subcritical with the fuel (red) unreflected. shielding to approach then achieve criticality.

Figure 4-3. KRUSTY Experiment Configurations using Comet Critical Assembly.

4.2.4 External Threat Testing

The NNSS has other high-hazard facilities and constructed past testbeds that may be of value
for evaluating external threats to ARD activities. An example of these unique facility capabilities
is the Big Explosive Experimental Facility (BEEF) located in Area 4 of the NNSS. The BEEF’s
primary responsibility is in hydrodynamic research and development testing providing for the
study and investigation of explosives characteristics, impacted materials, vehicle born improvised
explosives devices, and HEs pulsed power. BEEF offers the availability of high-quality diagnostics
apparatus for explosives, and explosives device research and development. BEEF operations
include firing site, staging, storing, handling energetic materials (explosives), inspection,
experiment device assembly /disassembly and modification for National Weapons Laboratory
and other NNSS federal programs. These unique facility capabilities may be of value in
evaluating ARD facility structural response to external blast conditions. A unique test recently
completed at BEEF was a largescale fuel fire test. This test evaluated the ability of a full-scale
mock nuclear configuration to survive a fire under controlled test conditions. This type of testbed
may be of value in evaluating simulated fire threats to ARD activities.
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5. CONCLUSIONS

5.1 Suitability of NNSS to Host ARD Activities

The large geographic footprint of the NNSS, encompassing 1,355 miles, and its remote
location being approximately 65 miles from Las Vegas, gives the NNSS inherent advances for
ARD siting. This vastness and remoteness ensure minimize impacts to the public from postulated
releases and facilitates emergency response and planning. The NNSS also has a proven
institutionalized facility user model paradigm that enables new projects or users to safely conduct
activity level work that is appropriately coordinated with the M&O contractor or other
organizational entities holding a primary REOP. It is envisioned this existing paradigm could
enable vendors to design, construct, and operate ARD activities on the site in collaborative
partnerships.

The NNSS possesses vital infrastructure to support ARD activities including redundant power
supplies and paved primary roads to afford access to potential ARD activities. The power
infrastructure is unique by having the capability to wheel-through power generated by ARD
activities to outside customers including the nearby AFB. The site also has other critical support
infrastructure including a continuously manned operations control center, two F&R units, medical
facility, and other logistic services (e.g., dormitory housing, cafeterias).

The NNSS is a highly secure site based on the nature of high-hazard and nuclear operations
and the types materials that support these operations. Accordingly, a designated security
contractor provides the necessary security police officers for round the clock protection of assets.
A vulnerability assessment laboratory is in place to evaluate the impact of new activities and
ensured the desired level of security protection is preserved for critical mission activities. The
radioactive waste facilities within the NNSS provide for the disposal of LLW and MLLW. The use
of this internal capability would preclude the need to ship these types of wastes offsite. The NNSS
in collaboration with ARL/SORD has an extensive network of MEDA towers throughout the site.
This collects real-time and historical meteorological data that can support realistic atmospheric
dispersion calculations for ARD siting.

The NNSS has an approved SWEIS for its continued preferred operations. The SWEIS includes
supporting the evaluation of operations to ensure potential environment impacts are understood
and acceptable. This preexisting SWEIS can be used to evaluate any proposed ARD activities to
determine the need for any new environmental analyses and provides a framework and starting
point for performing incremental environmental analyses. The use of a preexisting SWEIS to
evaluate new activities is perceived to be advantageous over sites without an SWEIS who would
not be able to leverage preexisting EA information to evaluate new proposed activities.

The outcome of this study determined that the NNSS has several candidate locations that can
host ARD activities and other capabilities that may aid in the research and development ARD
technologies. Leveraging the capability and available data within the NNSS GIS, five potential
locations were identified for ARD activities and ranked based on how well they met the
established weighted evaluation factors developed for this study. The five locations were all
outside the defined exclusion areas defined in this study, thereby satisfying “must” evaluation
factor considerations related to surface geology, drainage, and being outside of areas of past
nuclear testing, radiological contamination, environmental restrictions, and other land-use
restrictions. Moreover, these locations were determined to be the more suitable locations for
hosting ARD activities using GIS maps based on their ability to meet siting preferences. These
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siting preferences aided in identifying locations that are more favorable for ARD siting based on
availability and proximity to existing infrastructure (i.e., power, roads, and water), desired slope
of terrain, distance from seismic faults, minimizing ecological impacts, and remaining a sufficient
distance from areas with known historic or controlled hazards (e.g., areas of potential UXO
ordinance, energetic materials storage, and CAS).

The NNSS has other unique capabilities that can support the research and development of
ARD activities. Several underground tunnels exist throughout the NNSS. By the nature of their
construction with limited-access portals, and an overburden of rock and tunnels provide a
secluded area to perform operations with inherent confinement features presented by an
underground working environment. The DAF provides an operating Hazard Category 2 nuclear
facility with modern security features with a mission enabled operating footprint and capabilities
that can safely and securely perform assembly /disassembly of nuclear materials for ARD
activities. The NCERC within the DAF possess four critical assemblies that can be used to assess the
properties of reactor materials and designs in a manner similar to how they have been applied
for proving NASA FPSs designs. The NNSS has other unique capabilities such as BEEF for HE
testing that may provide an opportunity for external threat testing.

5.2 AOA Ouvutcomes, Limitations, and Uncertainties

The NNSS GIS provided an effective and objective means to identify suitable candidate ARD
locations within the spacious NNSS using layered maps that provided explicit criteria for siting
exclusions and preferences. The AOA supplemented this extensive use of maps by providing a
systematic approach to rank the candidate ARD locations using siting related evaluation factors
derived from various regulatory sources that were weighted using the expertise of a multi-
disciplinary IPT to derive their perceived relative importance. The resulting consolidated AOA
Matrix provides the outcome of an assessment of how well the candidate sites meet each of the
weighted evaluation factor categories.

The AOA outcome ranks the candidate sites and gives their positive attributes and potential
constraints. These results are best applied by the tailored consideration of the specific needs and
requirements of the ARD activities that are desired to be performed. For example, the Jackass
Flats Substation site ranked as the most preferred site based on being in an area of the NNSS
that would remove conflicts with mission facilities along the Mercury Highway and could
complement envisioned future missions. However, this location was not optimal in terms of meeting
the water demand in the PPE. If the water demand became a predominant consideration for the
specific needs of an ARD activity, then another location might be more suitable (Tweezer and
Frenchman Flats Substation locations) given that the desired water use can be sustained with no
adverse environmental impacts.

A limitation of the AOA is that it involves a subjective assessment of how well the candidate
sites meet the established, weighted evaluation factors and is dependent on available information
and the application of IPT expertise to make informed decisions. This limitation was mitigated by
assembling an IPT with the requisite subject matter expertise and engaging the IPT in all aspects
of the study including the derivation of evaluation factors, use of maps, and location comparison
using the AOA Matrix. This engagement using a structured methodology produces a study
outcome that is non-biased and credible.

For the comparative assessment of selected evaluation factors, the expertise provided by the
M&O contractor IPT is limited because the required expertise is provided by outside
organizations. For example, evaluations of cultural resource sites or historic preservation sites and
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the identification of high-predictive archaeology zones are performed by a separate technical
research, engineering, and development services (TREDS) contractor, presently DRI. Similarly, the
USGS conducts groundwater transport modeling that could aid in the better understanding of
impacts on the groundwater basin from desired water usage. The lack of specialized expertise
for selected evaluation factors does introduce some uncertainties for the study results. These
uncertainties can be addressed by engaging additional expertise during the siting and screening
process if the NNSS is selected to host ARD activities.
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6. RECOMMENDATIONS

6.1 Use of AOA Results for ARD Siting and Screening

The results provided by this study provide the foundational groundwork to make informed
decisions on the compatibility of ARD activities with existing programs and available NNSS
resources. The results also provide insights on the capability of the NNSS to fulfill the needs of
ARD activities as established by the PPE, and the basis for siting ARD activities within specific
locations within the NNSS based on documented evaluation factors and the application of
comprehensive mapping to determine suitable locations. If the NNSS is selected to host ARD
activities, the study results should be used as an input to the established program/project
screening process to support the development of a documented proposal to conduct specific ARD
activities for M&O contractor concurrence and NNSA /NFO approval. The study results should also
be used to match the requirements of the specific ARD activity desired to be performed to the
location that best satisfies these requirements.

6.2 Additional NNSS Factors and Timing for Hosting ARD Activities

A key factor associated with hosting ARD activities is the timing and completion of required
NEPA documentation. The NEPA review process at the NNSS, as described in CD-1000.004,
entails the completion of a NEPA Environmental Checklist form. The form includes a declaration
with supporting details if the proposed project involves preliminary environmental considerations
in areas such as waste, HAZMAT , air emissions and site location/other (e.g., cultural /historic
resource area). These documented consideration impacts are reviewed by the NNSA /NFO NEPA
Compliance Officer who makes the determination if the proposed project is included in the NNSS
SWEIS and associated ROD, or other NEPA document. If the project is not addressed in these
environmental documents, the NNSA /NFO NEPA compliance officer determines the appropriate
NEPA implementing document course of action in accordance with Subpart D of 10 CFR 1021,
National Environmental Policy Act Implementing Procedures that could include but is not limited to
an EA or an EIS. This determination is documented on the NEPA checklist and serves to provide the
level of additional environmental review and analysis.

The NEPA checklist is completed as early as possible during the planning stage of each
project or activity with a minimum of four months typically being allowed for the NEPA checklist to
be processed and approved. However, this processing time does not account for the time to
evaluate and document the environment considerations imposed by the proposed project. An
example of an environmental consideration that requires advanced planning is the
cultural /historic resource area that requires coordination with DRI who serves as the TREDS
contractor. This process described in CD-0700.001, Planning, Prioritizing, and Scheduling Activities
Requiring Cultural Resource Evaluation, entails advanced planning where annually, generally in the
April timeframe a prioritized integrated planning list is prepared that documents all known
organizational undertakings/activities planned for execution in the coming fiscal year that may
require cultural resource evaluation. This list is coordinated at an annual integration meeting with
NNSA/NFO and DRI to communicate the next fiscal year’s projects requiring cultural resource
evaluation. DRI will evaluate the project to determine if the scope of the project is already
covered within the scope of existing documents or is exempted from cultural resource evaluation in
accordance with executed agreement documents such as Memoranda of Agreements and
Programmatic Agreements. If the project(s) are not already covered, DRI will develop fiscal year
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task plans and budget to address the needed cultural resources work scope that are reviewed
and approved by NFO to enable the execution of the work scope of the upcoming fiscal year.
The completed cultural resource evaluation for the area of potential impact requires additional
coordination and time depending on the results. This could include a nominal timeframe of 30
days to ensure no objection from the Nevada State Historic Preservation Office (SHPO) if no
historic properties are present or affected, or a more prolonged time period for additional
assessment and mitigation with the SPHO and other stakeholders if adverse effects are
determined for the project. These cumulative timeframes dictate preplanning for cultural resource
reviews nine to 12 months in advance.

Advanced planning may also be needed for the biological /tortoise resource area. There is an
established biological opinion with FWS for permanent disturbances to tortoise habitat. M&O
contractor actions associated with this biological opinion and biological considerations are
described in CD-0732.001, Conservation and Protection of Biological Resources. These actions
require the completion of a Biological Resource Compliance worksheet. If it is determined the
project will impact biological resources, up to 135 days is allowed for coordination with FWS for
approval.

The transmission of power to external customers by being wheeled through the NNSS Power
System may require the M&O contractor to register as a transmission operator with NERC or the
WECC. Also, the incorporation of power generating capability from ARD activities may require
the M&O contractor to become designated as a generator operator. Both these designations, if
required in the future, would require time and funding to comply with incremental expectations
and requirements.

A challenge identified in this study is the ability to meet the PPE water demand of 450 gpm.
Although this study identified locations that can meet this demand (locations near Tweezer and
Frenchman Flats Substations), these locations are located within a groundwater basin with a high-
transmissivity corridor that promotes how fast and far a pumping signal can propagate through
an aquifer with potential impacts to an offsite endangered aquatic species. This groundwater
basin also has a lower sustainable yield to sustain water levels against higher drawdown rates. It
is anticipated that groundwater modeling would need to be done to determine the impact of
water removal fulfilling ARD requirements on the basin. The capability to perform this evaluation
exists with ongoing collaboration with the USGS. Another consideration for high-water usage
rates is the potential to create a forced gradient on groundwater that could impact the model-
based estimation of groundwater contamination from historic underground nuclear testing.
Similarly, the capability exists to update groundwater flow and transport models to ensure no
unacceptable change in known contaminant boundaries.

6.3 Application of NNSS Capabilities for ARD Activities

The NNSS is a unique outdoor, indoor, and underground experimentation and training user
facility located in a remote, highly secure area of southern Nevada. As an integral component of
the United States (U.S.) National Security Enterprise, the NNSS provides applied engineering
innovation, high-hazard test and evaluation, and operating services for the U.S. Government and
its allies. The vision of the NNSS is to be the preferred national security user-site for largescale,
high-hazard experimentation with premier facilities and capabilities below ground, on the
ground, and in the air. Support of ARD activities fits with both the NNSS vision and capabilities.

The NNSS is primarily a user-site for high-hazard experimentation. A core capability
associated with this role is to provide engineering test, evaluation, verification, and validation
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services. Accordingly, the NNSS maintains and provides user facilities, testbeds, equipment,
diagnostics, technical services, and support services to the using community (typically scientists from
the national laboratories or other government customers). The NNSS has demonstrated success in
creating innovative testbeds with supporting diagnostics to capture data for technically complex
demonstration tests or simulations associated with national security missions.

This study has shown that the NNSS has suitable locations to host ARD activities. These viable
locations coupled with the established facility user model paradigm for high-hazard
experimentation and enabling operating infrastructure provides an opportunity to integrate new
ARD activities with the existing national security mission portfolio conducted at the NNSS.
Moreover, existing unique NNSS capabilities such as tunnels and a secure operating nuclear
facility footprint that includes state of the art nuclear criticality safety program research provides
additional opportunities for ARD development for work involving reactor design, assembly,
testing, and disassembly.
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Appendix A — NNSS Project Screening Form

Company 12/10/20
Form Rev. 04
FRM-2782 PROJECT SCREENING AND SITING Page of5

Project Initiator and Contact Information:

Funding Level: Total Annual

Funding Source:

Planned Start
Date:

Project Executed Under:
Primary REOP
No(s).
Secondary REOP
No(s).
SEP
No(s).

Project Scope (briefly describe proposed project):

Project General Requirements:

Project Top Risks:

Proposed Primary Siting Location (if known):

Proposed Secondary Siting Location (if known):

Project Impacts: Check “Y” (Yes), “N” (No), or “U” (Unknown) for each of the following questions.
For each “Yes” or “Unknown” answer, provide a brief explanation in the space below the question.

A. Mission Y N U

A1. Does the proposed project support a DOE or NNSA program? L] O] L]

A2. Does the proposed project support a national interest? 0| O O

A3. Is the proposed project to be sited in an area outside of the NNSS EIS O 0 O
corresponding land use zone plan?
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A. Mission Y N U

A4. Are there existing missions, land uses or projects on or within a 1-mile n n n
radius of the proposed project siting?

A5. Are there any existing memorandums of agreement or memorandums of n n n
understanding applicable to the proposed project?

A6. Will the proposed project site require remediation after the project is H O] H
completed?

A7. Is this a multi-year effort? 0| O O
B. Site Infrastructure and Support Y N U

B1. Will the proposed project require the construction of a new building(s) O O 0
or will it use an existing building(s)?

B2. Are new or upgraded roads (paved or dirt) required for the proposed [ [ ]
proiect?

B3. Does the proposed project require utilities that are not currently
available at the proposed location or a specific utility (i.e., power) that does ] ] ]
not have sufficient capacity for the project?

B4. Does the proposed project require permanent or temporary power? O O O

B5. Does the proposed project require water for drinking or fire protection? ] O O

B6. Will the proposed project require a sewer connection or porta potties? ] O O

B7. Will the proposed project require communications capabilities (i.e., O O 0
telephone, fax, computer lines, and/or radio)?

B8. Will this project involve lasers of highradio frequencies? L] L] L]

B9. Does the proposed project require the use of petroleum or other liquid H H O]
fuels?
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B. Site Infrastructure and Support Y N U
B10. Will this project need access to classified information systems? L] L] ]
C. Health and Safety Y N U
C1. Does the proposed project require the use or potential use of medical n n n
facilities or services?

C2. Does the proposed project require the use or potential use of fire O 0 0
protection services?

C3. Are there any potential health and safety risks different than standard O 0 0

industrial hazards to project workers?

C4. Are there any potential health and safety risks to individuals not
associated with the proposed project that are adjacent and may be affected O O L]
by the proposed project?

C5. Are there any noise or vibration effects from the proposed project? ] ] O

C6. Does the proposed project use, transport, generate, or store radioactive
materials or wastes? Does this project intend to use nuclear material O O L]
requiring Nuclear Category 3 or above classification, per DOE-STD-10277?

C7. Does the proposed project use, transport, generate, or store hazardous O 0 n
materials or wastes?

C8. Does the proposed project use, transport, generate, or store 0 O O
explosives?

C9. Does the proposed project require asbestos removal? [ A

C10. Does the proposed project plan to use aviation assets? [ A

C11. Can the proposed project affect any nuclear facilities, nuclear facility
operations, or nuclear facility safety basis, as determined by an O O L]
Unreviewed Safety Question review process?

USQ Number #:
(must be included or determined not applicable by a USQAnalyst)
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D. Environmental Y N U
D1. Does the proposed project require a land area, including buffer area? ] O O
D2. Is the proposed project to be sited in an institutionally controlled area,

and if so, is the proposed project compatible with those institutional ] L] L]
controls?

D3. Will the proposed project have a permanent effect on the land used? O O L]

D4. Does the proposed project require water that may result in formation of n n n
a wetland or have other impacts on the environment?

D5. Will the proposed project have an impact on the quality of groundwater n n n
on the NNSS?

D6. Will the proposed project produce air emissions during construction n n n
and/or operations?

D7. Does the proposed project require access to the airspace above the
NNSS and/or the Nevada Test and Training Range (NTTR) and if so at what ] L] L]
altitudes?

D8. Does the proposed project require frequency scheduling/deconfliction? ] O O

D9. Will the proposed project cause GPS jamming, or will the customer be n n n
impacted by GPS activities on the NNSS/NTTR?

D10. Are sensor and/or optics being utilized in support of the mission? If so, n n n
provide detail.

D11. Does the proposed project require airspace closure above the project [ 0 0
site?

E. Security and Media Y N U
E1. Does the proposed project have any security requirements? O O L]
E2. Will foreign nationals be involved in the proposed project? ] ] O
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E. Security and Media Y N U
E3. Will this project require non-standard operational times? o (| d
E4. Will this project have significant involvement with the local or national [ [ 0
media?

Additional Information:

Preparer: Date:
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Appendlx B — NNSS SWEIS PREFERRED ALTERNATIVE

Preferred Alternative (blue sl.lﬂng]
NDACTTON ALTERNATIVE EXPANDED OPFRATIONS AL TERNATTVE | REDDCEDNOPERATIONS ALTERNATIVE
Natlonal Secarity/ Tefense Mission
Steckpile Stewardship and Management Program
Maintain readiness to condict undenground nuclear testx. | Same ax under the Mo Action Altermtive Same a= under the Mo Action Altermattve.
Conduct up bo 10 wear within Conduct up to 20 dynamic experiments per year within Conduct up to 6 dynamic experiments per year at the

Experiments per
NNSSAras ], 2,3, 4,6,7,8,9, 10,11, 12, 16, 19, or 20

Conduct up to A conventioml sxploshees expefiments per
wear at the Blg Explicstves Experimental Facility and up o
10 per year within MNSS Areas 1, 2,3, 4, 12, or 16 using
up to T pomnds T T-eguisalent of explios e
charges; would alsn support Work for (thers Program.

Conduct up to 12 shodk physics sxperiments per year at
the NNSS uxing actinbde targets 21 the Joint Actinide
Shock Physics Experimental Research Facility In Area 27
and up o 10 experiments per year using e Large. Bore
Poswder Gun in Aurea 1.

Conduct up bo 500 ittty operations, trainkng, and
other pperations per vear at the Matlonal Criticality

Experimenis Research Center ad the Device Assembly
Facility In Aurea B,

MMES Areas 1, 2,3, 4,6, 7,8, 9, 10, 11, 12, 1&, 19, or 0.

¢ Conduct up io 1 comventiomal explosives experments
per year within BFINSS Areax 1, 2,3, 4, 12, or 16 1sing up
1o 120000 poamds TN T-equivalem of explosives charges
(50 of theme would be at the Big Explosives Experimental
Facility with a THT-eguivalent limitation of T, 000
pounds}; would also suppont Work for Odhers Program.

+ Add second firng lable and high-mmengy x-ray capahbilidy
a1 Big Explosives Experimental Facility.

¢ Esiahlizh up o theee aress a the NMNSS for conducting
exprhosives experiments with depleted pamium and
conduct up to 20 experiments per yer.

Conduct up o 36 shock physics experimenis per year at the

MNSS mming actinide targets at the Jolnt Actinide Shock

Pinvsics Experimenial Besearch Facilbty in Area 2T and up in

24 experiments per vear using the Lange-Bore Fowdier Gun

Im Area 1.

NNSS: no dynamic experiments would be conducied in
Aureas 19 .ar 20.

Conduct up fo. 10 comentioml explosives sxperiments
per year at the Big Explosives Experimental Facility
using up to 70,000 poumds T T-sguivalent of explioshes
charges per year to directly support the Siockplle
Stmwandship and Mamagement Program; no other
explosives experiments would be conducted.

Conduct up to 6 shock physics moperimenis per year a
the MNSS iming actinide trgels at the Jolnt Actinide
Shock Physics Expertmental Research Facility In Amea

27 and up L:-E--:-.'puhn-ml: pu']-':tl.:ﬂ:ngﬂrt Large-
Bore Powder Gun in Area |

Same a5 under the No Action Aliermative.

Same 2= under the Mo Action Altermathve

Maintain the Atlas Facllity in standhy with the capability
to comduct up to 12 pulsed-power mperiments per year.

Condict up to B0 plasma physlcs and fision experments
each year at NLVF and 50 per year in NINSS Area 11

Conduct five drillback operations at the NNSS over an
approaimate | byear perod.

Acthvaie the Atlas Facllity and conduct up to 24 puls=d-
W Experiments per year.

Do mmission and disposition the Atlas Faciliby.

Conduct up to 1,00 plasma physics and fusion experimenis
each year at NLVF and G50 per year In NNES Area 11,

Increasing the size and complexity of such sxperiments.

Conduct up to 350 plasma physics and fislon
experiments each year at NLVF and 25 per year in
MNES Are 11,

Same 2= under the Mo Action Albermathe.

Same 2= under the Mo Action Albermathe
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Conduct Stncioplle Stewardchin and Management Program
activitles I NMN55 Areas 1, 2, 3,4, 6,7, 8,9, 00,11, 12,
16, 19, or 20, Including the following:

=  [Disposition damaged 1.5, muclear weaporms an an as-
nended basis.

¢ Siage special nuclear material, Induding nuclear
weapon plis.

Same 2= under the Mo Action Alermathe: Same 2= under the Ko Action Altermathve, except
Sdocknpile Stewardship and Manapemeni Program
activities would not be conducied in Areas 19 and 20.
¢ Siage nucler devices pending dizmantlement,

muodificaticndmalmienance, and/or trarsportation o
another location

¢ [ismantle up to 100 nuclear weapons per year

» Hrplace limited-life components of up to 360 nucler
devices per year and conduct asociated malntenance
activitles.

¢ Te=t weapans companents for quality assuramoe under the
Limited Life Component Exchange Frogram.

¢ Transfer special nucler material, inclsding mclear
weapan plis, o and From other locations in the [R0E

oammplex: for saging and use In experiments at the KNSE.

Conduct training for the {Hfice of Secure Transpartation
up 1o sl times per year at various locations on KNS5

Same z= under the Mo Action Aliermative, plis: Conduct tralning for the Dfice of Secure Trarsporiation
up to four times per year 2 various locations on KNS5

¢ Develop Facilnies in Area 17 and upgrade or constct roads.

new Facllities In Area &, 12, or 23 to suppon training for

training at varboas DOEMNNSA NS0 locabions.

the Office of Secure Transportation.
Conduct the following sinckplle stewardship operations ai | Same as under the Mo Action Aliemathve, except: Same a2 under the Mo Action Alermathe, except
the TTE:
» Conduct tests and experiments, Including flight test ¢ Certain safeguands and security functions and other ¢ [Mscontimue ground‘alr-hunched mcket and misslle
operations for gravity weapons (Le., bombs). administrative functions would be turnesd over o ghe nperations.
» Conduct ground/air-lamched rocket and mislle LLS. Air Farce. ¢ [iscontinue fuel-alr explostves testing.
operations.
» Conduct imgact testing.
» Conduct passive testing of jolnd est assemblies and
comveniioml we
= Conduct fud-alr Eqﬂl:lil'rﬁ IEsting.
| Nuclear Emergency Respomse, Noaproliferation, and Counterterrorism Programs
Pruvide support for the Nuclear Emengency Support Same 2= under the Mo Actlon Alemaiive. Same 2= under the Mo AcBion Alb=rmaitve.
Team, the Federal Radinloglcal Monlioring and
Asmemment Center, the Accident Response Group, and the
Radiological Assistance Program (most of this suppar 1s
provided by REL at Mellis Air Force Base).
Conduct Aerial Measuring Sysiem aciivitles from BSL at | Same as under the Mo Action Aliemative. Came 2 under the Mo Action Alb=rmaihe.
Nedlis Alr Force Base.
Conduct weapon of mass destnartion emergency responder | Same 2 under the Mo Action Altermathe. Same 2= under the Mo Action Altermttve

INL/EXT-21-62613

100




NNSS Demonstration Reactor Siting & Capabilities Study

NP ACTTON ALTERNATIVE
Support [OE Emergency Comemmications: Metwork.

$¢ NRIC |

FXPANDED OPFERATIONS AL TERNATTVE

NEVADA NATIONAL

NNSS

SECURITY SITE
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[Msposition improvised noclesr dispersion devices and
deploy the DOEMNMNSA Dispositian Program and Federal
Burean of [mvestigation Disposition and DHsposition
Forensics Program to the RINSS for training and exencises
or for am actual svent, as nesdasd.

Integrate existing activitles and primarily MRS RBcilities
in supprt United Staies effores o control the spread) of
weapnns of mass destruction, partimiarty nuclear weapons
of mass destmuciion, including arms oomtral,
nonproliferation activities, moclear formsics, and
countertermori=m capabiliies.

Same as under the Mo Action Aliemative.,
Same 2t wnder the Mo Action Alternative, pls:
* [hsposition edinlogical dispesion devices, as neaded

Same a5 wnder the Mo Action Altermative, pls:

At the NMSS:

¢ Constrnct laboradory spaoe and oiher Rcllitles For deslgn
and ceritfication of treaty verification technalogy, training
of Inspectors, and developmemt of arms control
confidence- bullding mezsures as part of the Arms Comvtrol
Treaty Verlflcation Test B, *

# Develop and corstruct new facilities to suppon a
Nonpraliferation Test Bed to simulaie chemical and

# Constuct an Uirtan 'Warfare Complex to suppart
coumeriermorsm trakning. *

Same 2= under the No Action Aliermadhe.

Same a= under the Mo AcBon Albermaie

Same 2= under the Mo Acton Albermative.

Wiork for Otbers Program

Wiork for Orhers Program activities would onnitmme to be
conducted 1nall appropriade zones on the NNSE, and at
REL and MLVE.

Same 2= under the Mo Action Altermative, except the NNES
land uze zone designation for Ares 15 wonld be chanpesd
from * Reserved Fone” to “Ressarch, Test, and Experiment
Fone"

Same 2= under the No Action Albmiive, except Work
For Others Program activitles, with the exception of
military traiming and exercizes, would not be condieted
In Areax 18, 19, 30, 39, and 30 of the MRS5S

| Host treaty vertfication actrvaties.

Conduct nonpeoliferation projeds and conmterpeol feration

research and development at the NINES, Including:

# Conduct coomventional weapons effects and other
explomives experiments within perameters ssablishesd
for conduciing comventional high-exnlosives
experiments.

& Support developmend of capabilitles io hold ai-risk and
defrat military amsets In deeply buris] ardemed targets.

= Conduct up o 20 controlled chemicall and bological
simulant release experiments per year (ach experiment
wonld include multiple relesses by a varety of means,
including moplosives).

Same a= under the Mo Action Aliemaive.

Same 2= under the Mo Acton Albermaie

Same a= under the Mo Action Aliemaive.

Same 2= under the Mo Action Alemarve, exoepi:

¢ [Hzconttmue Waork for Others Program consentional
weapons effects and other high-explosheres
experiments.

* [Hzooniime developmet of capabilities to hold al-risk
and defeat military assets in desply buried hardened
rgets.

# [Hsooniime projecss requining exploshe releses of
chemiml or balogical simulants.
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REDUCENOPERATNINS ALTERNATIVE

Support the U5, Depariment of Defense and other Federal
agencies In developing counteremorism capabilites.

Conduct criticality experimenis o support National

Asronautics and Space Administration desp space povwer
sounce development within the paameters for criticality
experiments established pnder the Sinckplle Strsardship

and Management Frogam.

Hemt the use of variows aeral phtforms, such as atrplanes,
ummammed aeral sysiems, and heicopiers, at warious
locanions at the MINSS for reseasch and dewelopment,
traiming, and exencises.

Conduct Waork for Others Frogram activibes at the TTR,
including robotics testing, smart tramsportation-relxsd
iesting, smoke obsnration opeaboes, Infrarsd fests, and
rocket devel opment

Dievelop and corstruct new Eacilities o suppor
coumertemort=m training, reseanch, and devel opment
e,

Same 2= under the No Action Alemathve, pls:

¢ Conduct experiments using existing boreholes at the
MNES to seguester emissiores such as radionuclides.

¢ [mrease use of wvarous asral platforms, such = atphlines,
unmarmed aerial syxiems, and helicopiers, for research and
development, taining, and exerclsss, ncluding
oorstmucting additional hangars, shopes, and bl ldimgs at
existing alrports at the KMES.

* Conduct up to 3 underground and 12 open-alr mdicactive
rECET EXpEriments e yer.

» Host treaty verification activities, nclding development
of a Eacility for simudating nucler fuel cycle-relaied
radiormciide release detection and daractertzation. "

® Devwelop a Rollity for specialized moplosive experimenis
and simulated manufacture to suppont high-explostees
experiments. "

s Support increased ressarch and deselopment of acthee
Iniermogation equigement, methods, and iraining,

® Devwelop new facilidies io support research and
development in mdic frequency generation and Infrasoalc
ohservations.

# Develop new facilities, Including stmulated clandestine
laboraimres, to spport chemical and biological simmlane
EpeEriments.

Same 2= under the No Action Ahemathve, except

* Cerain safegmards and secunty functions and other
adminisirative functions would be tumed over o te
LS. Alr Force.

Same 2= under the Mo Aciion Altermaiive

Same a= under the Mo Acton Albemative.

Same a= under the Mo Action Altermative.

Same 2= under the Mo Acion Altermaiive.
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Environmental Management Mission
Waste Managemeni Frogram
[Mspose up to 15 million cobic feet of bow-levd Dispose up o 48 million oubic feet of low-leve] mdioacttve | Same 2= onder the Mo Aotion Albemate.

radicactive waste and 900,000 cublc Feet of mixed low- waste and 4 milllon cublc fret of miosd low-lewe]
level mdinactive waste o the Acrea 5 Badioacthee Wsie radicacttve wasie at the Area 5 Badloactive Wasie

Mamagement Complex. Manzg=ment Complex and Area 3 Kadimactve YWaste
H.a.n.lgunu'ltEdh-_h
Mainiain the Area 3 Badinactive 'Wasie Mamagement S0 | Open ge Arm 3 Badicactive Waste Manzgement Site for Same @ under the Mo Aotion Albemathe.
om standly. dispemal of authorized andior permitbed wasie.
Treat onsite-generaied mixed low-level mdicactve wasie | Same as onder the Mo Action & liemative, plos: Same s under the Mo fAction A lermaie.

¢ Al the Area 5 Radinacthe Wasie Manapement Complex,
sioee mixed low-level radinactive wasie recedved from on-
and offsiie genemines pending treatment via
macrnencapsulaiion and micmencapsulation [Le.,
repackaging), mriingsezreRating, and bench-scale
mercury amalgamation, as approprizte, andor disposal.
Store ansite-generated tansuranic waste (up i 9,60 Same z= under the Mo Action Allermatve, except a larger Same a= under the Mo Action Altermtive, except a
cubic fret over the pext 10 years) pending offsiie disposal. | wolume of msumnic wasie (up o 19000 cublc feet over s |ler vl of tressumnic wase {up o 7,100 cubic
the next 10 yrars) wonld be generaied by Increased activities. | feet over the next 10 years] would be generated by
ai MNSE facillbes, such as the |olnt Actinide Shock Physics | Increased actsitles o NNSS faciliites, such 2 the Jolnt
Experimental Research Faciliny. Actinide Shock Fhysics Experimental Reseanch Facllity.
Store onsite-generated hazardous waste as nesded at the Same s under the Mo fAction Alemathe. Same ax under the Mo fotion A lemathe.
Area 5 Hazardous Wasie Siorege Unli pending offskie
treatment or disposal. Up to 170,000 cublc feet would Be
generated over the ne 10 yeors.
Operate the Area 1] Exploshees Ordnance Disposal Unk. | Same & under the Mo Action Allemathe. Same a= under the Mo fction Alermative.

Nio more than 41,00 pounds of explosbees would be
treated over dhe ned 10 pers.

Operate the Arm § Hydrocartbon Landfill, Zame 2 under the Mo Action Altematve. Same a2 under the Mo fction Alemative.
Oiperaie the Area 23 Solid Waste Disposal Sie and the Same 2= under the No Action A lemative, except larger Same a= under the Mo Action A lbermative, except smaller
Uil Sold Waste Disposal Siie. Up to 3, 800,000 cubic wnlumes of solid sanitary waste {up o 8 500,000 cubic feet) | volumes of slid saniary waste {up o 3,300, 000 cubic
fizrt would be disposed ower the pext 10 years. would be generated by Increased activity levels at the KNES | Feet) would be genemted by reduced activity bevels at the

mver the next L0 years. Construct new saniary solid wasie MHISS over the next 10 years).
dispomal faclitie as nesded In A= 23 and develop 2 new
solid waste disposal slie In Are 25 io suppor ersironmenial
resinration actvitles.
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Emvirommenial Resteration Program

Undergronmd Test Area Project - Comply with the Federal
Facility Agreement and Cossent Order monitor
gronmdwater from existing wells; dnll new
charactenzaticn and monitoring wells; d=velop
gronmdweater flow and ranspont models; and contime o
evalumie closure smaiegies.

Solls Project - Identify and characierze areas with
contaminated solls and perform commecthe actions In
cormpliance with the Federal Fadlity Agreement and
Consent Crder.

EXPANDED OPERATIONS AL TERNATTVE

Same 2= under the Mo Action Allermaitve, except:

¢ Chamcierization and montioring wells would ke
developed more guickly.

Same as under the Mo Action Alrmathve, excepl

® [ sircter deanup standards were mmnlemenisd, lager

volume= of raflactive waie would be genemied and
dispeormed.

REDUCEDN OPERATIONS ALTERNATIVE

Same 2= under the Mo Aciion Albermaiive.

Same 2= under the Mo Acion Albermaiive.

Indutrial Sitex Project — Identify, dharsctertoes, and
remedlate indusidal sdes under the Federal Facllity
Agreement and Consent Cinder and contime
decontaminating and decommiszicning facliges.
Defense Threat Reduction fAgency S - [n accomdance
with the Federal Facility Agresment and Consent Order,
perform remediation acibvitles a sties that are the
responslhility of the Defense Threat Heduction Agency.

Same 2= under the Mo Action Aliemaiive.

Same 2= under the Mo Action Albermaiive

Same a= under the Mo Action Aliematve.

Same a= under the Mo Action Altemative.

iGeneral Site Support and Infrastructiore Program

Condurt small projects to maintin the present capahiiiies
of DOEMMNEA NS0 facilites in all aras of the NRNSS
and at NLVF, R5L., and the TTE.

Maintain existing infrastructune, manzge wrions pemmits

and agreements, and provide security for the fomer Yocca
Mounialn Reposiinry sibe.

Same 2= under the Mo Action Aliemaiive.
Nondefense Mission

Same 35 wnder the Mo Actinn Alternative, plis:

# Consimuct a new 85,000 square- fool multishory ssourkhy
butlding In furea 23.

¢ Ereplace the NNES 138-kilovnlt elecirical tamsmission
sysiEm.

* Exgpand cellular telscommamication system oo the MRES.

* Reconfigure Mercury "

Same 2= under the Mo Action Aliemaiive.

Same ax under the Ko Acion Altemarive, secepe

Oinly criical infrasruciures woold b malniained wiiin
Acreas 18, 18, 20, 39, and 30 of the NNES, incheding
cerialn communications facilltes, lecirical mnsmission
limex and substtions, and Well 8. Roads within thee
areas wonld only be mainialned o provide access io the
Infraztruciure and environmenial redoaiion sibes.
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|Cﬂmlu.udlh-nﬂEﬂﬂPm:-

Contizme bo dentlfy and implement ensrgy commservation
measres and renewable enengy projects In compllance
with applicable Exeontive Orders and DOE Cinders.

= Reduce mergy Iniensity by 3 peroem anmually and a
iotal of 30 percen by the end of fscal year 2015.

= Rreduce greenhouse gas emissions by 38 pecent by
fi=mcal year 2020,

= Insiall advanced eleciric metering systems.

= Dhdaim at least 7.5 peroent of the MMNSS annoal
electrictty and themmal consumption from renewable
ENETEY SOUNCES,

= Support deveopment of 2 240 megawatt commercial
salar poreer generation facility in NNSS Are 25 °

= Reduce water use by 16 peromt by 2015.

= Mavimize mme of altermative fuds (eg, ERS and

hindiesel).

= FEmmme all new construction and rencvation projects

implement high-performance butlding goals.

FEXPANDED OPERATIONS ALTERNAITVE

RENCED OPERATIONS ALTERNATIVE

Same a5 under the Mo Action Alirmaiive, plas:

¢ Support development of 1,000 megaeats of commerrial
solar power peertion Goilities in WN5S Amea 25,0

» Mlodifyy KMES land use zones to estahlish a 38, G600-acre
Emnesahle Energy fone in Area 25.

¢ Consimict a S-megawatt photowvalaic solar power

prneration Facliity near the Area & Consoruction Facilities.

* Spppent 2 Geothermal Energy Demonstration Frojeot and
Geothermal Resrarch Cemier at the HNNSS."

Same 2= under the Mo Acion Altemative, exoepic

= Support development of 2 10{-megawait commerclal
solar power generation factlity In NINSS Area 25. "

Other Rssearch and Development Programs

Support the IE National Emdronmental Besearch Park
Program and other non-IB0EMNMNSA research and
development activities Inall arss of the KINES,

Same 2= under the Mo Action Aliemaiive.

Same as under the Mo Action Altemative, exoepi

Acthvities would be conducied In all aress of the NINES,
except freas 18, 15, 20, 29, and 30,

NLVF = North Las Wegas Facility; W50 = Nevada Sie Office; 5L = Eemoie Sensing Labomtony; TWT = 24,6 mintiroinluene; TTH = Tonopah Test Kange.

" These potential projects have noi reached a point of dewelopment that allows full anabysis In this ANES SWELS, and would be subject to additomal NEFA review before
DOEMMSA would make any decision regarding Implementation. At this polmt, DOEMNRSA has not recelved or solickied proposals for amy commescial solar poser generation

projects.
! Reopening of the Arm 3 Radinactive Waste Management Sibe would anby occur based upon mission need and s stated In Chapter 4, Section 8.1.11.1.1.1, of the NNES SWEE,
including detalled commuliation with the state of Mevada.
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Appendix C - SUMMARY DESCRIPTION OF SELECTED NNSS TUNNELS

TUNMEL STATUS/DESCRIPTION COMMENTS
16k Active = LU1Eb Tunnel is an active Hard Target Defeat facility mined in the late 1080s

Mo Active + Used extensively for bomb (ordnance) tests and other program activities

Programs Dimensions . i p?gzlm
Length Open (ft) = 1,150 o 18b.02 as a "dummy” portal &0 ft long—inaccessible

=+ Mominal portal access s 16 ftby 16 f
Owerburden = Rock invert
Has less than 500 ft overburden +  Drift size varies and is constricted by bulkheads in the 01 and 03 drifts—approx 12 fi by 12 ft
through its entire length: = Ground conditions are stable. cl=an. and dry with most interior wall surfaces covered with shotcrete
Approximately 170 ft at the + Mo permanent wentilation system
deepest point » Mo vents to surface
Geology Characteristics

Fractured Pennsylvanian o eardy
Permian-age nterbedded

Imestone and micrite of the
Tippipah Limestone formation. Dry

Infrastructure Yes Mo
Grid Power X
X
E3

Water
Telephone X
Fiber'Micromave
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COMMENTS

approximately B30 ft from the
paortal_

Geology Characteristics
Mined within a thick section of
Tertiany-age partially zealitzed to
zeoltized, bedded ash-fall and
reworked ash-fall tuff

Infrastructure

=
]
]

Mo

Grid Power

Water (NP}

Telephone

e e e ey

FiberMicrowave

TUNNEL STATUS/DESCRIPTION
U12p Active The site of fowr nuclear weapons effects tests conducted between 1887 and 1882
ACTIVE ‘I‘J_r‘15pec1::n required before program use
NNSA Dimensions * porta
12p.main drift
PROGRAMS | | ength Mined (%) = 23,507 : 13’; i
E:::{;:E:?n Length Cpen ft) = 16,783 » Some deficiencies to be comected before program use
sired +« Permanent ventilation system
req Owerburden +« Vent drift configured for chemibio or explosive testbed operations
. . + MNominal portal access s 18 ftby 18 f
ﬂiiﬁ:ﬁlg:ﬁ}.ﬁa?uﬂhﬁzn « Concrete invert in main drift and some of the side drifts. Dirt in the rest of the wnnad complex
depth of 500 ft is reached at =  MNominal drift size s 18 ft by 16 ft, with mining car rad access to neary all areas
+ Ground conditions are stable, elean, and dry with most interior wall surfaces covered with shoterete

Presently used by WNSA for Technical Forensics
Testbed being developed in the .06 Bypass Driit
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Length Mined (ft) = 1,270
Length Open (ft) = 1,270

Overburden

Has less than 500 ft owerburden
through its entire length:
Approzimately 190 ft above the
acove.

Geology Characteristics
Devonian-age highly jointed, gray,
aphanitic, hard to very hard
dalomite.

Infrastructure Yes

Grid Power

Water

o :n::n:f

Telephone X

FiberMicrowawve

INL/EXT-21-62613

TUNMNEL STATUS/IDESCRIPTION

Ui2v Standby U12v Tunnel is a simulated hardened command and control facility
No Active Equipped with a security system, mission control offices, planning offices, system control and dats
Programs Dimensions acquisition (SCADA) systems, blast bulkhead, heating, wentilation, and air conditioning (HWVAC) system

with chiller, and underground 350-KW diesel generator
The wentilation system consists of an underground fan coupled to a 60-inch verical vent raise to surface

2 portals
o 12v.01
o 12v02

Portal access is 13 ftby 13 ft,and Bft by 3 ft
Rock invert with concrete invert in mission alcove and mission support alcove
Nominal drift size varies

M permanent ventilation sysiem

Ground conditions are stable, clean. and mostly dry with cceasional infiltration by mieteornic water
Fully equipped Mission Alcove completed

M current program activities
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TUMMEL

STATUS/DESCRIPTION

25x

Mo Active
Programs

STANDEY

Dimensions
Length Mined (ft) = 872
Length Open (fi) =972

Owerburden
Has less than 500 ft overburden
through its entire kength:
Approximately 425 ft at the
deepest point

Geology Characteristics
Mined in Tertary-age thick-
bedded, reworked ash-fall and
non-welded ash-flow wff of the
Wahmonie Formation. Dy

Infrastructure Yes Mo

Grid Power X
Water X
Telephone X

Fiber'Microwave X

U25x Tumnel has been used for environmental testing and dispersion modeling of effluents from
destruction of artillery rounds, missiles, and other explosives

Portal Access is 1B fiby 18 ft

A chamber 50 ft wide by 75 f kong by 35 ft high was constructed at far end of tunnel

Concrete nvert

Permanent ventilation system
Ground condifions are stable, clean, and dry with most interier wall swrfaces covered with partial shotcrete

Contains a lined, vertical 15-f-diameter borehole from swrface to tunne| kevel (side drft—Boring machne
still in place
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TUNMEL STATUS/DESCRIPTION COMMENTS
U235y Closed/Standby U258y Tunnel was constructed at Little Skull Mountain, approximately 730 ft southeast of U252 Tunne
Mo Active Portal access is 20 ft wide by 20 ft high
Programs Dimensions Mominal drifi size varies

A chamber 40 ft wide by &5 fi long by 50 ft high was constructed near the end of the tunnel
A borng machine used to drill a 15-ft diameter verical hole to the surface s stll in place

Mo permanent ventilation system
Most of the drift surfaces have a flash coat of shotcrete

Mo current program activities

Length Mined (ft) = 410
Length Open (ft) =410

Overburden
Has less than 500 ft owverburden
through its entire length:
Approximately 375 ft at the
deepest point

Geology Characteristics:
Mined in Tertary-age thick-
bedded, reworked ash-fall and
non-welded ash-flow tuff of the
Wahmaonie Formation. Diry

Infrastructure Yes Mo
Grid Power X
Water X
Telephone X
FiberMicrowawve X
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